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Henry G. Reynolds was born in Buffalo, New York, in 1850. During his boyhood the 
years were spent in Chicago, where his father was engaged in trade. His preparation 
for college was made in the schools of Chicago. 

Mr. Reynolds entered the Michigan Agricultural College and graduated in the class 
of 1870. Prof. Wm. K. Kedzie, Hon. George A. Farr and Chas. W. Garfield were among 
his classmates. He was a painstaking student, always standing high in his classes, 
and, although city-bred and entirely unused to manual labor on the farm or in the gar- 
den, he took great pride in his acquirements on the labor side of his student life, and 
has been to this day an enthusiastic exponent of field labor as a part of the training of 
Agricultural College men. After taking his Bachelor’s degree he was appointed fore- 
man in the Department of Horticulture under Prof. W. W. Tracy, with whom in 1871 
he formed a copartnership and purchased a farm at Old Mission, Grand ‘Traverse 
county, Michigan; the purpose being to develop a fruit farm, and establish with it 
method of working up surplus fruit into manufactured products. The location was 
chosen not only because of its apparent adaptation to a wide range of fruit but for the 
reason that the climate was desirable for one who had such precarious health as Mr. 
Reynolds had endured from his birth to manhood. 

Mr. Tracy located on the farm and began its development along the lines before 
determined, and Mr. Reynolds went to Europe, spending most of two years in the study 
of the German language and sciences that would naturally aid him in the chosen life 
pursuit. Returning in 1873 he spent some time with Mr. Tracy in developing some 
features of the farm, and in 1874 was married to Miss Fannie Llewellyn. The wedding 
trip was a journey abroad, and most of the following year was spent in travel. Return- 
ing Mr. and Mrs, Reynolds settled down to a most delightful home life at Old Mission. 

In 1879 Mr. Reynolds was appointed a member of the State Board of Agriculture, 
and for the six years following he rarely missed a meeting of the Board. He was 
_devoted to the interests of the Agricultural College, and his services were so thoroughly 
appreciated by his associates that upon the death of Sec. R. G. Baird he was unani- 

mously chosen as Secretary of the Board and the College. His intimate knowledge of 
the College work and his adaptability to the management of the finances of the insti- 
tution led the Board to very soon rely upon him as the financier of the College. He 
brought to the office such equipment for its work that his counsel was of inestimable 
value, and the details of his office were so well in hand that at any moment the Board 
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could know from his statement what course to pursue with regard to any proposed plan 
involving the expenditure of money. He became the business manager of the 
institution. 

In 1891 Mr. Reynolds’ health became quite uncertain and caused a great deal of 
anxiety on the part of his family and nearfriends. He took a vacation from office work 
and tramped through portions of New England, hoping the change and relief from the 
grind of every day college duties would énable him to recuperate. There did seem to 
be arenewal of strength, but in the spring and early summer of 1892 his nervous diffi- 
culty seemed to grow upon him, and he used his hand in writing with some difficulty. 

In June of this year he became very anxious about the condition of his very near 
friend, Chas. W. Garfield, and advised for him a trip to Europe, suggesting as an induce- 
ment that if possible to arrange for a leave of absence he would be a companion on the 
trip. Within a week the details were arranged, and with his son, Llewellyn, and a 
friend, Mr. O. C. Simonds, of Chicago, as additional companions, he made a rapid 
bicyele tour of Scotland, England, Holland, Germany, Switzerland and France, return- 
ing in November. He gained in vigor and seemed to have taken a new lease of life, but 
very soon upon again settling back into official work the gain slipped away, and in the | 
spring of 1893 he was quite rapidly declining and his friends became very anxious for 
him, and under what proved to be wise counsel he reluctantly retired from the work 
‘and the associations he had so greatly enjoyed. In the autumn of 1893 he removed 
with his family to California, and is now permanently located at Pasadena upon a fruit 
farm, and, greatly to the joy of all his army of friends, has recovered a good measure 
of health. The impress of Mr. Reynolds’ judgment is seen in many departments of 
college life, and one of the last important matters come from his hand was the draft of 
the present law under which the entire management of the College lands was placed 
"in the State Board of Agriculture. 

Mr. Reynolds is a home lover, and with his estimable wife has built up a household 
that is a model of excellence. He believes in agricultural education as outlined in the 
organic act under which our College is established. He opposes strenuously any meas- 
ures that in his opinion tend to weaken the leading purpose of the College, to wit: 
The education of farmers. Two of hissons will graduate next year from the tuition of 
his own Alma Mater. 

Mr. Reynolds is a man of decided opinions. While tolerant of others who may differ 
from him and always courteous he maintains his own views with earnestness and per- 
sistence. He is naturally combative and will fight for what he believes to be right to 
the end. But is always open to conviction and has modified his views upon leading 
questions of politics and economies, always maintaining that in the evolution of man- 
hood true progress compels a modification of one’s belief. To his friends he is intensely 
loyal and never hesitates to stand by them in an emergency. Enemies, he has none, 
for his absolute honesty even in his antagonism commands respect and breeds confi- 
dence. His friends are all rejoiced at his recovery of health and strength and wish him 
many years of happiness with his family in the State of his adoption. His portrait is 
placed as a frontispiece in this volume by the State Board of Agriculture as a tribute 
of respect and a record of its appreciation of the labors of Mr. Reynolds in behalf of 
the State Board of Agriculture and the Michigan Agricultural College. 
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OF THE 


MO lATE BOARD OF AGRICULTURE 


AGRICULTURAL COLLEGE, 
July 1, 1893. 


To Hon. Joun T. Ricu, 
Governor of the State of Michigan: 

Sir—I have the honor to submit to you herewith, as required by 
statute, the accompanying report for the fiscal year ending June 30, 1893, 
with supplementary papers. 

Very respectfully, 
IRA H. BUTTERFIELD, 
Secretary of the State Board of Agriculture. 
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Term expires. 


Hon. FRANKLIN WELLS, Constantine, i 2 : ss 1895 
PRESIDENT OF THE BoarD. 

Hon. CHAS. W. GARFIELD, Grand Rapids, —_- : 2 1899 

tHon. I. H. BUTTERFIELD, Lapeer, ‘ s ‘ _; Sages 

Hon. A. C. GLIDDEN, Paw Paw, Z i } : 1895 

Hon. HENRY CHAMBERLAIN, Three Oaks, 8 } x 1897 

Hon. EDWIN PHELPS, Pontiac, x . a 1897 


Hon. JOHN T. RICH, GOvERNOR OF THE Sane 
Hon. LEWIS G. GORTON, Presipent or THE ConLEcE,)~” CH 


*HENRY G. REYNOLDS, M. S., AcricuLtTuRAL CoLLEGE, SECRETARY. 
BENJAMIN F. DAVIS, Lansine, TREASURER. 


* Resigned June 30, 1893. 
+ Appointed secretary July 1, 1893. 


STANDING COMMITTEES. 


The President of the Board is ex officio a member of each of the Stand- 
ing Committees: 


FINANCE, f ? C. W. Garfield, A. C. Glidden. 

Farm MANAGEMENT, E _ IL. H. Butterfield, E. Phelps. 

Botany aND HorTICULTURE, - C. W. Garfield, E. Phelps. 

BUILDINGS AND PROPERTY, _ A.C. Glidden, I. H. Butterfield. 

EMPLOYEES, - 2 3 2 H. Chamberlain, A. C. Glidden, O. 
Clute. 

Farmers Institvtes, . _  . A. C. Glidden, C. W. Garfield, O: 
Clute. 

MECHANICS, - F 3 H. Chamberlain, C. W. Garfield. 

VETERINARY DeEp’r, _ E. Phelps, I. H. Butterfield. 

CoLLEGE LAND GRANT, - b E. Phelps, H. Chamberlain. 

Miuirary Dep’, : : _ ©. W. Gartield, I, H. Butterfield. 

StaTE WEATHER SERVICE, f A. ©. Glidden, C. W. Garfield. 


EXPERIMENT STATION, i - I. H. Butterfield, H. Chamberlain. 


AGRICULTURAL EXPERIMENT STATION. 


OF THE 


STATE AGRICULTURAL COLLEGE. 
{Under control of the State Board of Agriculture. | 


STATION COUNCIL. 


rs ©: Crute, M.S; i. : Director. 
P.M. Harwoop, B.S.,  - Agriculturist. | Rost. C. Kepzie, M. A.,M.D., Chemist. 
Tine ArT Mess on 2 Horticulturist. | Henry G. Reynotps, M. S., Sec. and Treas. 


ADVISORY AND ASSISTANT STAFF. 


*P,. G. Houtpen, B.S., Asst. Agriculturist. | G.C. Davis, M.S., Consulting Zodlogist. 


F. B. Momrorp, B. S., Asst. in Agriculture. | EK. A. A. GRANGE, V. S.,  “ Veterinarian. 
ig iplee GLADDEN, BS, “ Horticulture. | Cuas.F. WHEELER, B. ’s., Botanist. 
R. J. CoryeEtt, B.S., “ Horticulture. | L. A. Cuinton, B.S.,. - Re to Director. 
W. L. Rossman, B.S., “ Chemistry. | Mrs. L. EK, Lanpon, = - _ Librarian. 
H. E. Harrison, B.S., ¢ Chemistry. 


* Resigned April, 1893. 


SUB-STATIONS. 


Grayling, Grantord county, 80 acres deeded; Local Agent, Dr. O. Palmer. 
South Haven, Van Buren county, 10 acres rented; 5 acres deeded; Local Agent, T. T. 
Lyon, President State Horticultural Society. 


STATE WEATHER SERVICE. 
[Under control of the State Board of Agriculture.] 


OFFICERS OF THE SERVICE. 


Director, . is a i Edward A. Evans, U. S. Weather Service, Detroit. 
ASSISTANT, _ 4 ¥ % _ HE. H. Nimmo, Detroit. 


STANDING COMMITTEE IN CHARGE. 


Hon. A. C. GuippEn, < z g f “ é ¥ 2 Paw Paw. 
Hon. CuHas. W. GARFIELD, _ 3 i S “ % a _ Grand Rapids. 


STATE AGRICULTURAL COLLEGE 


[UNDER CONTROL OF THE STATE BOARD OF AGRICULTURE. | 


FACULTY AND OTHER OFFICERS. 


O. CiuTE, M. S., President; + Feb. 25, ’63; °° May 25, ’89. 

THEOPHILUS C. Appor, LL. D., Emeritus Professor of Mental Philosophy 
and Logic; *” Feb. 5,58; ° July 1, 85. Died Nov. 7, ’92. 

Rosert C. Kepztz, M. A., M. D., Professor of Chemistry and Curator of 
the Chemical Laboratory; abe Feb. 25, 63. 

ALBERT J. Cook, M. 8., Professor of Zodlogy and Entomology and Curator : 
of the General Museum; *” Jan. 1, 67; ° Nov. 10, ’ 

Wo. J. Beat, M. A., Ph. D. , Professor of Botany and Forestry and Curator 
of the Botanical Museum; *’ July 9, ’70; ° Feb. 22, 71. 

EK. A. A. Granae, V. 8., Professor of V eterinary Science; *”° May 22, 
1883. 

Henry G. Reynoups, M. S., Secretary; + Nov. 15, ’70; "June 11, ’85;° 
* Aug. 5,85. Resigned June 30, 793. 

Levi R. Tart, M.S., Professor of Horticulture and Landscape Gardening, 
and Superintendent of the Horticultural Department, ** Aug. 
1, ’88. 

Howarp Epwarps, M. A., LL. D., Professor of English Literature and 
Modern Languages; *”° Aug. 25, 90. 

Frank 8. Kepzie, M.S8., Adjunct Professor of Chemistry; *’Sept. 15, 
30x Jans. 

_ Lester P. Breckenrinee, Ph. B., Professor of Mechanical Engineering 
and Director of the Shops; *”* Aug. 24, ’91. 

Herman K. Vepper, C. E., Professor of Mathematics and Civil Engineer- 
ing; *>* Sept. 15, 791. 

P. Mirick Harwoop, B.8., Professor of Practical Agriculture and Super- 
intendent of the Farm; *”* Feb. 1, 92. 

Epson A. Lewis, 2d Lieut. 18th Infantry, U.S. Army, Professor of Mili- 
tary Science and Tactics; *>* June 20, ’92. 

Puiwie B. WY, oopworTH, B. S., M. E., Assistant Professor of Physics; 
+» May 22, 87: © Aug. 1789. 

ALvIn B. Neate, Ph. Be Assistant Professor of English Literature and 
Modern Languages: ss Sept, Ly -0u. 

Wixiiam 8S. Hotpsworrs, B. S., Assistant Professor of Drawing; * Feb. 
22,81; > Aug. 92,87; ° Jan. shee 08 

Jas. 8S. McBrips, Assistant Professor of History and Political Economy; 
a» Aug. 20, 92; * May 1, 93. 


{ 


FACULTY AND OTHER OFFICERS. 7 


Epaar A. Purnert, B. §., Assistant Professor of Agriculture and In- 
structor in Animal Industry; *” Aug. 10, ’89; ° Aug. 24, 91; 
* Apr? 205/93, 

Frep W. McNarr, B. S., Assistant Professor of Mathematics; *”° Jan. 
1°92, 

CHas. F. WHEELER, B. 8., Instructor in Botany; *” March 1, ’90; ° Jan. 
LO: Mia 1,92: 

GitperT H. Hicks, B. 8., Instructor in Botany; ***° June 6, 91. 

Warren Bascock, Jr., B. S., Instructor in Mathematics; *”* June 20, ’91. 

GrorGE A. GoopENnouGH, B. 8., Instructor in Mechanics; *”* Aug. 24, 91. 

Wixpur O. Heprick, B. 8., Instructor in English; *”° Aug. 24, 791. 

Witiiam H. VanDervoort, B.S., Foreman of the Iron Shops; *”* Noy. 
lipase) 

ALFRED G. GuULLEY, M. S., Foreman of the Horticultural Department; 
a eevee 1 OU. 

ALBERT R. Curtiss, Foreman of the Wood Shops; *”* Aug. 25, ’90. 

E. A. EDGERTON, Engineer; *”° Mar. 25, ’91. 

Mrs. Linpa E. Lanpon, Librarian; *”° Aug. 24, ’91. 

Kenyon L. Butrerrtevp, B.S., Assistant Secretary; *”* Oct. 1, 91; * Apr. 
1en292" 

THOMAS GuNSON, Foreman of Greenhouses; *” Apr. 1, 91; ° Sept. 1, 91. 

JosEPH McCracken, Foreman of the Farm; *** Feb. 15, ’92. 

Waurter D. Groesseck, B. S., Assistant Secretary; *"° Apr. 9, 92; ° Feb. 
17°93: 

Oscar Cites, *”° Feb. 1, 793. 

ERNEST Wittsiock, Foreman of Farm; *°* Feb. 2, 93. 


a First appointment. 

b Present appointment. 

¢ Present title. 

ad Resignation. 

e Transferred to experiment station staff. 


ACCOUNTS OF THE STATE AGRICULTURAL 
COLLEGE. 


FOR THE FISCAL YEAR ENDING JUNE 30, 1893. 


SECRETARY’S ACCOUNT. 


Dr. Cr. 
ehulynis 1502) 6 Toicashionihangd ==) ee ee ee oo) A ee $753 19 
‘© 1, 1892. Tocash on deposit with college treasurer, less $3,548.38 out- 
standing. warrants 2- <2 2) ashe eee a (ee Le ee 4,679 26 
‘* 1, 1892. By balance due students on deposit accounts-.__.-_------.---.-- ------------ $3,956 79 
salt 8Oo-sbyOverdratt: on News) Ori ban kisi 21a SS eS ee ee eee 1,145 27 
June 30, 1893. To special appropriation receipts, per Table No. 2, page 10: 
Krom’ State/Treasurer':222 2 a ae tee $30,490 00 
From United States Treasurer_____.__.___. ------- 15,000 00 
Kromiainstitotion: 12) ee eee sees St ae ae 2,056 49 
—_— 47,546 49 
June 30, 1898. By special appropriation disbursements, per page 10 _-___-----. -__-_______- 39,145 18 
** 30, 1893. To current account receipts, per table No. 3, page 11: 
rom State Treasurer’ 4 = sas re $51,600 34 
From United States Treasurer _______.-_-____-_-- 18,000 00 
Hromjmnstitations 0 ee ee ee eee 12,740 14 
From institution on building account._________- 1,877 16 Deen 
— 84,3 4 
June 30, 1893. By current account disbursements, per table No. 3, page 11: 
General current account! _.- 2 = es tee $69,648 29 
Current building account 3a eee 5,193 98 
74,842 27 
June 30, 1893. To balance due students on deposits____ ._._..---_______-----__-- 
** 30, 1893. By cash on deposit with college treasurer, less $1,927.46 out- 
2 standing warrants. 2 ees ee ee 17,813 26 
** 30, 1893. By cash on deposit with New York Bank a 365 _ 
Seo isos Snyvicnshion Hands: 2 kere eee ere ee a es ae oe ee . . 3,087 7 


$140,356 48 $140,356 48 


COLLEGE ACCOUNTS. 2 


Taste No 1.—Tabular exhibit of Secretary’s account. 


Balance sheet, Transactions July 1, Balance sheet, 
July 1, 1892. 1892, to June 30, 1893. June 30, 1898. 
Name of account. ers tte S 
Dr. Cr. Dr. Cr. Dr. Cr: 
(ORC Aen NS SE CO ee OS Vip eee Ok aia $392 08 | *$8,845 79 |_-_.--=.___- SSMbS Nil | 2a ee 
College treasurer._____-.__-. ..---- YOEG79" 26322 ee 718 ‘138 00) | Seeee ee T17;813) 267 B22 2 ee 
Students ~deposits. .-.202 22 Sle eh 3,956 79 F796 SOs eee ae Fon | 2 ee $3,159 90 
Special appropriations ___.._...--|__-..-..___- 2,414 96 39,145 18 | $47,546 49 | _-. 2. __ 10,816 27 
Current building account._______- SETMOSit ee Bee te 5,193 98 1,877 16 3,064 405 |"e ee 
Current general account______-__- 1 PSELO9 Fee ee S26 91648 2071 82'340) 48) |e 10,955 20 
Minbainee es ese oN ee $6,763 83 | $6,763 83 | $131,764.13 | $131,764.18 | $24,931 37 $24,931 37 


* Balance of Dr. and Cr, transactions. 
Ag Becesprer’s statement is greater July 1, 1892, by $3,548.38, and June 30, 1893, by $1,927.46 warrants out- 
r) ng. 


TREASURER’S ACCOUNT. 


Dr. Cr. 
Balance hve OOo e eee pee Pere ets ae hye ars eee $8,227 64 
Receipts from State Treasurer and Secretary of State Board of Agriculture____- 135,684 76 
Interest on deposits, 12 months, at 4 per cent __________.___--_--__--_----------- 573 19 
Warrants'paid from)July 171882; to June 30) 1893-22-22. 22 eee Tee ee se ee $124,744 87 
Balance onmand rune c0sil Cos eres eae oe Ale ee, fen SN ep Be Oe ra SES 19,740 72 


$144,485 59 $144,485 59 


B. F. DAVIS, Treasurers 


STATE BOARD OF AGRICULTURE. 
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COLLEGE ACCOUNTS. 11 
4 
Tasie No. 3.—Current account July 1, 1892, to June 30, 1893. 
; aes Cr. 
oO 
On account of— | diburee: By 
: ments. receipts. 
United States Treasurer, fourth annual payment under act of congress of August 
SOU as, © LEE ate em eames mere Rye ee eh eh St so ae Re Se eG tein |: Sect. Slo: $18,000 00 
State Treasurer, interest on proceeds of sales of U.S. land grant, see table No. 138, 

SR Orl Oceerecc ee ee Vee ene A O ECS ARR eS: is SP ee eee ae See oo 51,600 84 
Students’ room rent and class fees, per table No. 8..___.-..._._-__-.-----------2----|---.-------- 5,952 61 
Students’ sundry fees, credited to building account, per table No. 8_______--_-__--. eae eh Tadew 1,230 35 
SULTS CEL oF Eg a re a OP ie NS Ce es are a a ee a $32;817/'60> |] eee ee 
Harmdepartmant, seotablesNOnwo,,~pagele. fee sale a Ce eee oe ee 6,635 82 4,730 53 
Horticultural department, see table No. 7, page 13_____..____..--.---_----+--.------ 3,878 24 1,320 36 
Mechunicaldeaparumanten joes vet aes ise See eat ee ee 2,779 07 156 31 
hiarnin meh ring and Cleaning ria asap nos ete vl e) yl vi Sane ee See Oe 9,537 81 509 75 
Academic departments-___--____-_- Stes See Re eas ae wae Soe Aa aeae 6,771 75 “15 00 
Offices, postage, stationery, advertising and sundry-_____-___.___---_-__-____-._--- 7,228 00 55 58 
State swamp land grant sale, credited to building account______________. ____----_.|------------ 10 50 
Interest and exchange, credited to building account______--___-__-_-___.--_.__--__-- ae 605 89 
re CMaTETACCOUN Gace eset eat Rin REAM TE ie CN Pie eS 2 eee 5,193 98 30 42 

isp Ug 2B ve eel CA I i ATG a RTE NIRS SRS eS, ASG $74,842 27 | $84,217 64 
balance ab bezinning/of period, July 1.18920 02 2382 uit ol) eee eee 2,084 57 |____-. rece oS 
nalanceminc OseOL periods JUNE SO; 189S2 0 ew tea) Eee be Fl er ee he es PS 2OOKSO see ae 

IEG O GEA Bee te cpt aus Hae nee PL EMR the ANY ays 2) 82 9 cle gi Me 2 ee $84,211 64 | $84,217 64 

Taste No. 4.—Experiment station account, July 1, 1892, to June 30, 1893.* 

Dr. Cr. 

On account of— sete 
disburse- By 
ments. receipts. 

HEN COMLOMEAStMISCAl myenTs sates Seopa teu es) oe a ee ed ee Beng Mes 3 $618 33 
MSE CASULOGE LOMinGal hVedtel ree eo een Se 8) ee eee BS Ae 15,000 00 
Hprtitizeniicensef@eesiand OxpPenses. 22) tea eo ee ee eke ee $65 90 1,000 00 
Raticerte pie neceieeen Sarre pee ee hie pe EE NDE SN ew Ds ae ey Seid did Git eee eee 
JE esirereel ca REY oferta Ve as Ne ey AM a A a ar ER RS Sad ES 1,83 20 858 35 
annicul tralia eparbimen tice. ous erecta oe see LI) ae Ree, ek ae 325 66 315 
Mlreun i Cale Gye eI OMG eee ete ek Ae ARAN Bk UA) TR ST ER EN Ste SN 208 Dba ON ae ees 
PO DATILC ACO DAPMIMON beet ak ee ee, ean fea T VS ARO eae ee PRO A SS We yal ow Nea! SINSak see 
POloricalLdopaAnnmMenbreceseraiee er wenn NUE Ts TT a Le SIE aNS Sie R I NEN Set ee Oe aia : 8947) oe eee ae 
Morerinary RO ODAabtrd OL Umi yee ee MUL ek omc MNO A ik Olas” NS Olek Nb eerie SE haa Se | 488-48 jpee ates ee 
PB TTA o ASV Eger gh a oI RN a re a Se A cE Op ea NO PALS YAS Se [eget re 
LU aS a eee ea a 5OON6S) [SiS ee ee 
Weather service __________ 113) 45g) heer oe 
Offices, ete 876 73 54 05 
Grayling station 967: 93) \e4s oe 
MOE Veny Stab ON estes aed oe bibs We eal ST is eee 1680) Gia Ose eee 
OHREMIOU LL YAN ETS CALLON Sie ep eee ela ete Nn FRE SBE pil Ee ee 15008 eee 
ENV TLE PN PaSe SE IO eM OE IE a ea SS Seg Se eer eee Ar ee 32 48 120 90 
Halancekovendra wien aimee saewlee bot Nain apa he iy TAN eh Ls Se BO ase A ee 495 25 


$18,150 63 


$18,150 63 


* For fuller details of this account see the special report of the experiment station in the body of this 


volume. 
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STATE BOARD OF AGRICULTURE. 


Taste No. 5.—Employés and salaries. 


] 


Paid from-- 
Experi- 
Current ment 
account. station 
account. 


President: dwellineliand. 2-2 2a eae ee eee eae 
One professor, dwelling and___--._--_..-. ---------------- 
Two professors, dwelling and $1,800 each .____--_..-------- 
Five professors, dwelling and $1,800 each___.__-.-_-------- 
One professor-__..-- eer trae Sd ea Pes eee 4 ee Ar eee ee 


*One professor, dwelling and 
ORE DrOLGSSOR se ee a ee ee eB eee aa eeee eee 
Six assistant professors, rooms and $1,000 each.-_____------ 
Qnetnustructor TOOMms and. =- 2522-0 ees Ae. soe eee 
Ono NstruClor se ee a ee ae ee ee oe eeene 
Three instructors, rooms and $500 each_____--------------- 
§ Secretary, dwelling and 
Assistant secretary, room and_--._.-____--.---_---.-=----=- 
ibrarian roomsiand= +0 28 ns i oe oe So See ed 
Foreman of farm, dwelling, board and______-.------------ 


Foreman of garden, rooms and__-_-_-_---...---------=------- 
Foreman of iron shop, room and___-____------------------- 
Foreman of wood shop 
Kibrist-ya welling sand) 302 ese ee eee 
One assistant florist, rooms and 


One consulting botanist, rooms and________-_.----=------- 
One consulting entomologist, room and____-___----------- 
Four assistants in experiments, rooms and $500 each 
One assistant in experiments, room and 
One assistant in experiments, room and 


One assistant in experiments, rooms and 
Engineer, dwelling and 
Fireman 
Herdsman, room, board and 
iwojanibors. (rooms and 22222 oe Ue a ee eee Bee 
One clerk in mechanical department, room and 


. 
1 


esses 
essse 


5 


1,000 00 


$35,303 00 


$8,620 00 


Other 
sources. 


$2,800 00 


33s 


guess Be 


_ 
syns SIR 
25585 ShSSS 


ik 


BEESSS S8ss8 
Sess 


SS SSSss SSSSS SSSSS SSSSES SESSS 


$46,723 00 


* Army officer detailed as Professor of Military Science and Tactics. Salary paid by U.S. Government. 
§ $1,000 of salary as Secretary of the Board of Agriculture is paid from the State treasury. 


Tas_e No. 6.—Account with Farm Department. 


On account of— 


Labor and team, aside from student labor 
Farm house 
Cattle 


Dr. 
To 
disburse- 
ments, 


$2,855 18 
1,271 80 
724 61 
93 14 


Cr. 
By 
receipts. 


$252 37 


COLLEGE ACCOUNTS. 13 
TaBie No. 7.-Account with Horticultural Department, including greenhouse. 
Tels eae ear 
On account of— oes A. By 
ments. receipts. 


Gabor, aside from: studentih#bOl == eo eee ences ea ee a re pA tore $2,434 66 
Bee ek oOo crs pay AP Ae, ge A is ce SE, UR A A ee AT Le ap 260 18 
NERO UT CLS teeta ae een Mme pet Le ON 2 ph Pas oink 403 55 
Mreloh tee a on ee 67 29 
ini plement ANGsre Pair steer ee eerie Ss sh er ee Se a ee 238 12 
MACUSIANOMDIANtSE-Peen ns sete. oe 2 aoe Lee ae 186 46 
od ky i 47 75 
Office, ete= = 289 98 
Sundry receipts __--_- 
Greenhouse receipts-._____ 2. 2-8 e, 
PATICC epee rey MRL Time ci ay Di ba LD ee Oa Sy ee 
GO Un eS men sae ees Pee ee Eater TACs) eee Ee ee $3,878 24 $3,878 24 
TaBLE No. 8.—Students’ fees 
Current Current 
On account of— account, | account, Total. 
general. | building. 
ESOOMIITON Geese see es Mee ers NE eee a ale ae OY Shy eee $3;1587 50) ea aaa $3,153 59 
lineidontalves: pense fee stat = sae Ses en PE NS nl. yA 11930100022 eae 1,930 00 
bysiologicalidissection fee, tooo ee seats SEN A No NS SA) Gib ieee eee 34 65 
NWeterINAry: GISSECULON LOO ce tee ate ne OP ed Lo 0 ee il TON5Oy | Eee ares 10 50 
Ghemicalianalysis fees >. ce 2 tne etek sie nt 404920) | ste 404 20 
RIA OR ee ee) eh Pye NUR ae Utes AE Rae gly ae met 9.0 a GEES ee So $3 35 3 35 
SPpela oxen a tion: Loose sere ae baie ede cmnrie se hapa Ge A C1 75 SU | en aie 2a 187 00 187 00 
MPairacU la bond Goleta ce wea aha olen eh eee eS ee Rab Ta TRS 655 00 655 00 
UD VY BUGS RED REVS a Pe oe SU | a a 125 00 125 00 
ihaitiontteetrom non-resident:students 2-4) oor 225). 2 a as ee 260 00 260 00° 
Medtenlifoassainee veers baubelen ais Al ey Te ee No EE ATON5O) | Sateen 412 50 
Eciyeicaletoo mera gee crn nna Wncce: Nea gue kT th)! ae io iy er ae Osa 717 
MRotalswerneaerie tes take he IN ee ee $5,952 61 | $1,230 35 $7,182 96 


TasLeE No. 9.—Student Labor.—Account of wages paid for twelve months, July 1y 


1892, to June 30, 1898. 


Experi- 
On account of— Bradent ment Total. 

station. 
mbar) departimentercne vata rs O21 hy bans id. eas ie RA yuan gee cy $1,537 84 $1 84 $1,539 18 
Morticnltnralidepartmen t= 25 oe. SENN ee pi ee T6007. ask See 1,601 07 
Mechanical department, repairs and heating ________._______.___.-____- 456 Sls | Moe eke 456 81 
SIP DD ils eee ic ea ean rial YN Ui alas Re PAPE eee 6290) era ae 6 90 
Belbringin 2 choinmrecesssuet same lo err eas Visi rss Wie ae PTE Se cl 180.48 i= Sua 180 48 
BU ERTAN GOT as Nee Se aa ae Pe Bey Ae oP ces SO TOY Nae el EE 3 ae $50078))|2 225 eee 350 78 
(ENGI) Si ae ae TI gs SES SY eo oe Oe Ud PO COUT ay Oe 22 10 1 60 23 70 
Weterinary department! 0° taste siete es War eae) eee 480125) Fae ee 48 12 
OOLOPICALGOPALbLMen ta cee seen eh eae DUAL Oe EE 120830 eee ee 120 30 
Botanicalvdepartmen t Ve ky cee Ee cy OI tn Ae Ee” Ne tee LMR LOOKS Ais) RE on ies 100 44 
iRhysical departments bee ON eat ees 86:85)))) 2 eee 86 85 
Drafting departmen tsa oss eRe eNews Corre ot ea es 1544) ee ee 1 44 
Military department eas. 22.530 i ah gees eae aR SE ey aah ee 161385 161 88 
LEA SY Ng ip nant ce ee aene OE TS TI IE eae OO es RST ey tc 200 38 2 72 203 10 
HNEAN SOREN, AS pAnUMeN teens kee es eM we ie SON Ra SL a U9 (a ig See Saree RN 15 76 
To Gall 6 meets te We etyte tei AOS NP rok tel ak Oe EN ee ie ba $4,875 39 $6 16 $4,897 31 


STATE BOARD OF AGRICULTURE. 
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STATE BOARD OF AGRICULTURE. 


TaBLE No. 12.—Agricultural College trust fund. 


Year. 


Receipts of State 
Land Office on 
account of prin- 
cipal for Agri- 
cultural College 
lands sold. 


5,808 90 
120,468 27 


Refunded 
on account of 
erroneous 
payments. 


t 


Aggregate 
Balance —_—_to credit of 
ransferred to Agricultural 
credit of College 
a eee _ trust fund at 
OMCEO close of each 
trust fund. fiscal year. 
$2,300 00 $2,300 00 
11,865 00 14,165 00 
5,895 CO | 20,060 00 
20,101 58 40,161 53 
33,447 39 | 73,608 92 
29,583 47 103,109 39 
4,686 75 | 107,879 14 
5,399 24 118,278 38 
5,549 30 118,827 68 
2,837 22 121,164 90 
9,619 99 180,784 89 
8,590 58 139,375 42 
13,762 28 153,137 70 
20,281 18 173,418 88 
51,449 27 224,868 15 
33,656 38 258,524 58 
13,802 87 272,327 40 
12,460 87 284,788 27 
16,545 31 361,333 58 
26,731 62 328,065 20 
18,122 35 346,187 55 
11,481 65 357,619 20 
15,991 64 373,610 84 
21,992 89 395,605 73 
5,628 90 401,234 68 
120,468 27 521,702 90 


Norr.—Fifteen thousand dollars of the above fund was invested from 1870 to 1871 in war bounty bonds 


and held by the College. 


TasLe No. 13.—Agricultural College gnterest fund. 


| Interest from Bal 
_ Interest on | purchasers lance 
' Agricultural | on balances Total peers 
College fund,!due on certifi- , accrued to Amount credit 0 
at 7 per cent, {cates for part- Receipts | Trespass credit of | Paid over to | Agricultural 
Year. | paid by State! paid land, less for Col- Agricultural | treasurer of | College 
Treasurer refundings penalty lections. College Agricultural |interest fund 
from specific | and expenses each year. college. at close of 
tax fund. | for apprais- each fiscal 
als, etc.t year. 
Poe E eee ee $56 68 $5896) |e ae eee ee $58 96 
* $874 95 1,789 56 2,720 98 $2,799) 89) |. eee ee 
§ 1,397 97 2,317 24 3,785 84 2.976 00 809 84 
3,953 17 3,099 51 7,175 65 6,774 47 1,211 02 
6,040 33 4,907 77 11,059 06 12,288 48 31 60 
7,407 65 6,499 21 14,061 98 11,896 00 2,197 58 
7,717 24 6,552 93 14,446 14 14,656 00 1,987 72 
8,124 31 6,692 47 16,830 17 18,817:@0) | 5 eee 
8,396 64 5,726 58 15,172 86 15,072''66) |p eee 
8,740 62 6,405 26 .« 15,807 09 13,320 61 2,486 48 
9,409 73 6,664 80 16,978 22 16,602 02 2,862 68 
10,240 28 | 7,333 23 17,837 24 17,799 15 2,900 77 
11,426 93 8,642 08 20,985 25 20,451 85 3,384 17 
13,957 04 8,345 45 22,507 45 25, 891762) ee eee 
16,741 38 9,141 30 80,749 60 26,139 13 4,610 47 
18,739 02 8,881 98 27,909 72 27,402 94 5,117 25 
19,645 33 9,121 14 29,770 40 29,599 97 5,287 68 
20,571 65 9323 98 30,461 O4 29'920 68 5,828 04 
16,493 98 7,577 57 24,611 37 19,761 06 10,678 85 
23,425 64 7,310 84 32,406 60 $2,006 10 11,078 85 
24,551 32 6,326 39 31,322 69 31,888 12 10,513 42 
25,653 31 | 6,490 27 32,360 64 32,228 79 10,645 27 
27,197 89 6,690 99 34,750 54 26,516 92 18,878 89 
27,892 14 | 6,639 20 34,948 12 26,153 78 27,673 23 
31464 OL | 6.535 69 38,039 70 | 51,600 34 13,999 93 


* This amount was interest on war bounty bonds in which the fund was invested at the time. 


: 


$525 of this was interest on war bounty bonds in which the fund was invested part of the year. 
Appraisal expenses amounted to $1,553.47, ranging from nothing in 1872 to $208.94 in 1886. Advertising 


amounted to $1,107.84, ranging from nothing in 1870 to $218.35 in 1884. Trespass examination amounted to 


$4.00 in 1883. 
t Nine months. 
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SUMMARY OF INVENTORY, JUNE 30, 1893. 


@olleszetarm and park, 6/6 aeres:@) (0 222 2 22 ood) eh ee a8 


$25,000 00 
20,000 00 
40,000 00 
25,000 00 
13,000 00 
18,000 00 
10,800 00 


Buldings— 
Library and museum, built ee Lea Ty ie lh Saw aie a 
College hall, SSG Cre Cs Me ee 
Williams “ BoD LOG eons Money spain ot clea 
Wells ag ee TS TL (eee oa eg 
Abbot. (.i¢ So tS (5) ake aN Re ee a a 


“1871, south end added ’81 


Chemical laboratory, 
‘* 1885, south end added ’87 


Mechanical it 


Veterinary “ OLS Sp eae Sooke Sn Sea Meh Me 
Horticultural “ Ty ol stot i) oe cee ae yb al eet 
Agricultural ‘“ SOT) ote] Jesh Me Beem Meee a we /) 0 
Botanical sf < Ee (incomplete) -_----- 
Armory, Comp Soe yeaa 2 (A ap eee: Be 


Greenhouse and stable, ‘“ 1873, 1879; rebuilding ’92 
Greenhouse, experiment, “* 1889___.__-__----_-_---- 
Boiler house and chimney 
President’s and two frame dwellings, built 1874 _____- 
Four brick dwellings, built 1857_-_-_______-__--_------ 
Station apartment dwellings, built SOD). oo IR ae 


Two brick 1879 and 1884____-_ 
One frame dwelling wie SSbE=5- Seaee eee 
Howard terrace G: Cen oto te jem Meter eis oy il 
Farm house oe MES OO see ea 
Herdsman’s as LORY kot OYE (eimai onl fehh 


Ten barns at professor’s houses 
Horticultural barn and shed, “* 
“6 


1868, 1875, 1887 ___ 
1 


Cattle barn and shed, 3h OPA NPM Mig le) Be 
Sheep “ SGD na Aen eee ee 
Horse ‘“ SO eR Tale: hc Ls levee ol 
Pig 8: CG Ite Lea eS a 
Corn aS Cie TS Ak es oy tll eee ti 2 
Graints: C270] oto WMmarlan tng alal 7 as Waals 
Tool ss RTPI Usted] MMimepe Ong amen isl. 2s bia 
Feed ss Lassa lhe te ts Eiaifaal tran wri s 32 ed 

Brick work shop, Isl df fet seater V2 SRA 
Observatory, Loos Keto) ya a As cya 
Bath house and fittings, 2 tai ts fo}9 eae Neen Re 


Ice house, 1879, $100.00; feed mill, 1889. $100.00______- 
Bee houses, 1874, $50.00; 1887, $600.00_ 


fron: bridge over Cedar river, built 1888 _ 22.) 222 ee ee 


Water works and steam works— 
Artesian well and connections, sunk in 1887,343 ft. deep 
Fire pump, 1883, pals 00; tank pump, 1881, $200.00 __- 
700 feet fire hose, 2 1g in., bought 1883- ae HHL (Ia 
Two hose carts and 4 nozzles, bought 1883-88 ________ 
2,378 ft. wood pipe, Ge in,, laid ARGS CT. Hime Diu 2 
26250 Ce car CG fo Fe thf onan ou ul A ae 
662 ‘s 2 : SOE phi a ete hs teal ypu se A i Wa eee (Teale 
Water tank and heater, built 18832__ 2.2. .-)-____ ___- 
13 fire hydrants in place, built 1883-87 ____ __.______-- 
Valves, fittings and connections, laid 1883-87 ____ ____- 
Hour bollers4 tts xol2rit.. built iesie oe se) 
Two pollersoutexslo tb.. OUI ti SS ese el as 
Two small pumps, 1884-91_______________ 
Underground steam piping, laid 1882 ____ ________-__- 
Miscellaneous tools and stock__2___-____=.-_1_----+- 
Ten dozen tackle fire escapes______________--_-------- 
MOTT OKOX TING UISMONS wes eee eect a nea, a eapetin aR pat hey De 
Buelronehand ac meninwe Ss Sue See Me ras aie 
Onenwater purihien ste we Aken ue ie ae Ww tos Be 
Wiiateriin GGGI mania ae min SMe eC Ih ceeabt hy ean De ee 
/ VEC TOT SE Set cee me Ane Des Res WN ey yan 02 SB Co 
Maimisteam piped S92, oa ee yy sare MeL ano ERT AN 


@Warriedhconward esse Oe lisp eee nea oS NY 


3 


$1,000 00 


$47,320 00 


5,400 00 
6,000 00 
7,700 OO 
2,280 30 
6,000 00 
6,331 55 
1,500 00 
5,000 00 


15,000 00 
12,500 00 


3,475 00 
6,500 00 
4,000 00 


14,500 00 


3,000 00 

400 00 
2,500 00 
1,500 00 
3,500 00 
2,000 00 
2,500 00 
2,000 00 

500 00 
1,600 00 
1,300 00 
1,200 00 

600 00 


800 00 
350. 00 
75 00 
1,000 00 
800 00 
150 00 
500 00 
500 00 
750 00 
1,300 00 
1,400 00 
320 00 
1,700 00 
1,063 40 
100 00 
300 00 
150 00 
440 00 
25 00 
22 00 
160 00— 12,805 40 


$333,812 57 
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INVENTORY— Continued. 


STATE BOARD OF AGRICULTURE. 


Brought’ forward 2.705. 2222 52 Soot 5 ee a re a OL 


Farm department— 


Cattles;a20head a 25,U is See Fe ee oe ee $3,410 00 
FLOFSER OL ere ee: se oY SA SC Rel SS Pe oe a kek 1,125 00 
SUG OY ee a cinch Se nee ASE 815 00 
Swine lias 282 se eee be REINS Ge Le 1 eS 105 00 
Class room, office and farm house equipment _______- 2,275 84 
Tools. implements, scales, windmills, etc. _________-_- _ 4,856 49 
Accounts, $180.00; experiment station, $2,028.40 ______ 2. 908 40 
Growing crop, estimated Deh POL ey NAR ae ae ag Fa 9, 189 00 
Horticultural department— _- — 
MeamMsMarmmess; Cts =o soon ee al ee $545 25 
EIGa vy. LOOIS ane = OS ES OLS. ee eee age 484 20 
Conipostiand manure.) 222 ee ee se ae ee ae ee 150 00 
Sia stools eet see ees ie ee ee ee eee 80 95 
StUdeNnGstOOlste se nb he, Sere ls Tere aoe 304 40 
COL tL ys if Staats Tee ROM ORM gpa th Screed ay Keeney SON a ie 213 00 
@lassrroomiy esses Sh Lage eee a NE eee 2 eee ee 729 00 
iVegetablergarden 2: 2°72 Seeks 2 a) ee ee 177 50 
Greenhousetplants 22-8 eenemes sess ee Nee 3,226 30 
IMiscellaneouse 5s cee ee ete Re Sis re ra 371 75 
IH mpeniiment Stablons es eae oS ee Ue eee ee 900 O07 
Mechanical department— — 
Class room and office equipment__________-.--------- $3,338 56 
Miatc rinve gash pope ats 2 se eee mea cee = eee LRA 9,607 69 
Wood erabhen f 28 1%.* vie Oe Pel ea Nok 2 foley. ener 8 2,250 48 
Blac emit eens a3) 0 Sie sa eee es i Se ee ete 500 49 
Chemical department— — 
Furniture, apparatus and chemicals ____-_-__-_---__-_- $9,169 11 
Experiment istations 2 <= Seuss Se hao kee ieee 1,930 75 
Physical department— — 
Might ge ka OLA er ee ele, eee oes $1,578 29 
OH (Eo 1 ere A deo seae ane ea OD bcs SL ca a ee tt ey 3,130 55 
STS TE h ae [geal he BP SAI a 9 ig SA Seer Megs each 3 290 10 
Mechanics and chxtures= == essen oe ea ae ee 1,915 44 
Botanical department— 
IEFOrbaritimny Sot Se eee 4 Si ele ei 8 ee $2,707 00 
IMB eUITANe es Sess Ree ops SS ia BAT en eee 327 00 
Officeyandrclass apparatus 22224 aa eee 2,111 06 
Hixperiment statlones. vo. 22 tee oa 501 19 
Mathematical and engineering department— 
Surveyingtinstruments. 2223.) Wa td a eee $1,504 25 
(Telescope and accessories) =.=" 1-2-2 4.--= ee 846 75 
Murnitune apparatus eiGss. ress = ee eee 913 10 
Photographie mm ateriale 05525 00) 4) eke es eS yee shee 67 90 


Library, inclusive of experiment station library— 
16,302 books and 3, 614 pamphlets ____ __-__-_-- ------- 
LENDI Tap RLY = eeperuebee eset at mE Ne a ny Ne Ee ee 


Veterinary laboratory—Museum, furniture and apparatus~__- _- 
Zoological department—F urniture and apparatus____-_____---- 
General museum—Collections and cases_________ -------------- 
Apiary, bees, stock, etc., including experiment station items-___ 


$33,813 75 
1,954 48 


College hall furniture and Hnglishidepartment tee = 2 ees ee ee 
Drawing : 
Photographic apparatus and material________----___- 
Public parlor furniture, $191.86; hospital furniture, $20.75 _ 
Club Boarding Association, 15 shareelstockssa Loonie wt aah aeaeNne SE 
PTeRIGGHUAIOMICOS el peat tf ea eh AP ae ee ak i ee ee ee ee 
DOCTOLATY BM OMICE ss faker es Mik Os Be PR eee hela ee See pee ee a 
WGRTMOLERCLVICOrs 22855 LN 2 cut ee eee ae Lhe 1 aM ne See ee Ree ae 
Armory, furniture and equipment________-__.-_____- 


16,484 73 


2 42 


6,914 < 


5,646 25 


3,332 00 


35,768 
9,978 75 
2,681 91 
15,653 00 
1,000 00 
1,049 62 

660 53 
405 67 
212 61 
300 00 
800 08 
1,150 00 
1,994 75 
687 25 


23 


ig fod 
$465,421 83 
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U.S. property held in trust: 


Two 3 in. rifled guns and equipments__________ ____ $1,575 55 

150 Springfield rifles, complete ___________________- 2,250 00 

L50i rifle, equipments!= 22 hers 2. be eS 399 00 

Reloading tools, chests, tarpaulins, etc. ___________- 183 69 : 
——— $4,396 24 


e es 


SUMMARY OF EXPERIMENT STATION INVENTORY. 


Included in the above total of $465,421.83 is $20,216.52 which belongs to the experi- 
ment station consisting of the following items: 


Lands donated to the station— 


80 acres at Grayling, fenced and improved ______. ____ $1,850 00 
5 acres at South Haven, fenced and improved_-_-_-_-_-_-_- 500 00 
——. $2,350 00 
Buildings— 
Experiment feed barn). 2. eles ee oc! es eae $1,200 00 
Horticultural laboratory, experimental rooms___-_____ 1,200 00 
Veterinary laboratory, experimental rooms __________ 250 00 
JR Ota? Tea had) eo ne We WE Ae eae a IR Ba = Syne I 600 00 
IRORCI SAH OUSE ee ey sensei Se eg ener ge 1,500 00 
Se Grn pense Ne aac eM CAE ace Vay eH 100 00 
Sub=stacul ty, ouilein pee ee ees See ee ee 3,500 00 
Sead room \(partially: built) 2.22 20-2) - es Se 725 00 


9.175 OO 
Library and offices of director and secretary— 


EOD TOO O Bie 2 eet a an, Sutera FN AT eh ee $2,165 00 
Hilesticardscases:1etGne 2 te aie 3. 114 00 
RUA EURO OHCs ap ee ee ee LA) LY a a 75 00 
One mailing hstiin’ types Soe yo Ae ee 246 08 
-— 2,600 08 
Farm department— 
iwolweshead: cattle. me no ae ie La $945 00 
iwenty-eight Sheepeo=.c 20s lei. ae ae a es 2k 75 00 
Osessequipmen til sol kes A hy 2 Ee 376 00 
IMO YGUSS AZ RAS Ty pe ee cee SID 466 40 
—— 1,862 40 
Horticultural department— 
OTOP OT HOM tire es Oe PARTS oe! Semen eae $100 00 
Office, furniture, implements, etc. _.___.._ --.-_=.____- 800 07 
a 900. O07 
Chemical department— 
Thermometers, $154.20; balances, $550.45; platinum, $250.85; sun- 
CGEVAAPPATALUS, PO Tossa ek Ee TE, I) ae 1,930 75 
Botanical department— 
Microscopes and accessories________ --__-_-.____-___- $312 50 
Furniture and sundry apparatus __________________-- 186 69 
a 499 19 
' Veterinary department— 
Tnstruments,and: sundry; apparatus = 0 Jo oy ge es E 725 00 
Zoological department— 
j IMicrOscOpesiCases tele: asl) Sela) Sets eae tN eas Fe eB a74 10 
Apiary— 
Bdessishockvan Gd sboolseee ass Le eae aah sf oe Se a UE a aie a 500 00 


$20,216 52 
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Taste No. 17.—Income of the State Agricultural College from all outside sources 
from the date of its foundation to the present time. 


From State legislature. 


Land Morrill Morrill act 
Year, F tl F ‘al | Sates, salt | act of 1862, reset of 1890, Total. 
enenrten DROOL! spring and interest UE Reel supplemen- 
expenses. | purposes. awariD from land | @=Periment tary: endow" 
land grants. grant. station, ment. 
SD ue (eu melas Feu fe ee OE $56,320 00 $56,320 00 
TESTE pc ll eS SR ey (EL ER a ed ia ae Sale (EP De ee | a el | See ee ml | et Sake 
iS tiy ee CE RSTLC ONO Ole ck Aas Sena ap) VE rg ac ee 40,000 00 
ele Se eee SL Se Os eB AD | Ss | AT ep Ag A | a a | ae oh OSES ARNE 
Tysh ht} <a SAE OOM cca hearth DM a(R AD NS ea LS Se I eR ee 37,500 00 
USED ee IG ole Aa NS pc at Ie aa [Pane | er ee! Pere eng the aw ard Es fr 
ili ee GB SOONOO PR Lares Bee OES P| A eR |b = ot SN FA pS 6,652 25 
PEGZ fe 1OOOO 00 S| Fes Bese a ea Po RAUF) 119 ma pee Tp, TL PR TE 1) | ee 10,218 97 
PSGRE RIM. 5 S000F 00 n|2 eae a aL AQT SO) ee DVI UE ea Fo a aed 9,407 &0 
TE es 0007005) et aia TAB NOG Stier zae = Tene | Ee ae 9,726 09 
Tye aay yee TD OOO OO |e eee tee toe a We F(A | | a pee as | (2S et Uy A EE Be ea 16,156 61 
AS66322 51; 15000) 00s eae aN: MEQ EI Te) | eS Ee aa a aes eae a 16,094 27 
182 ( 37 fu eee 200001002 | oases T.GOSt SB iets 2 be Jal Mae yee oe Rae NN ae Nea ae 27,608 38 
TSHBiee | 2 OOO KOON eae ea BODE AO) |e Hence Sy eal ees Rane ASTIN | ee aN a 20,592 49 
ASEGQLE Ss 2 20,000 00 $30,000 00 17,559 00 $58 1OGin| eet es Cie. | ear Sea ey 67,617 96 
ASTOL not 228 205000 UO nea aa: 1,320 02 PA AUG Fa aA eee AS Gate Pe a Rea va 24,040 95 
j Roy fs ER eens 18,250 00 10,500 00 4,135 72 S180 USA S| ee ee a | he ae eer eee see s 36.671 56 
2 2 3,000 00 217 05 TET GO| tees Bee |) ae ee ee 28,642 70 
15,602 00 10 13 115 WACO )9 48 C0] 3) os elie a ee ie ee a Se 48,467 19 
15,602 00 150 13 14:06 198s ane ihe Dee ees | he See eee 42,814 11 
A Sipe eset 7,638 00 7,755 50 144 58 14,446 14 29,984 17 
iS y eee 7,688 00 6,755 50 1,773 09 16,830 17 32,996 76 
1 oy hee eis 6,150 00 30,686 80 979 06 15,172 86 52,988 72 
itsifs}hee ea 6,150 00 5,686 80 826 60 15,807 09 28,470 49 
PATO Be os 4,971 80 16,068 32 712 22 16,978 22 38,730 56 
HSSOE SS 4,971 80 7,068 32 797 55 NT, 837) 24 eee eet toed MT oes ea ee 30,674 91 
RS tee. a 7,249 00 43,720 50 461 95 PUP ar il be eS Se) ee es ele 72,366 70 
AS82e ee | 7,249 00 8,945 £0 858 46 22 5014 Dy |e es eee |e as Tl Sr 39,060 41 
TSS ate) 2s 8,385 00 23,793 00 B91 95 30,749 60 Te Ue at eee 63,319 55 
13842024252 8,385 00 10,526 00 1,259 90 2TAICOS TAM eee er ene | eda a Regt 48,080 62° 
TSS te oe ar a | 35,103 00 187 50 SONTTOYE Oj | eae SU | ee eae 65,060 90. 
TNS halos eae a eae B2eOY TOO) ae eee ee SOA CUR OS eae ee ae ee 53,078 04 
MSY Aocier eis S) ER fe oe ee * 44,040 00 T 198 20 gre BY) Re ae eS | ee ae 68,849 57 
Theketojt Seg |e ee a 30,752 50 444 20 32,406 60 $15:00000)| ee 78,603 30 
SES (2) SR | aes ee a * 20,973 00 10 50 31,322 69 15000 00g | Meee see eee 67,36 19 
NSOON Aree Mr Seo. * 27,172 00 238 50 32,360 64 15,000 00 | § $15,000 00 89,771 14 
i oh Wie Maa) Oe EG 22,947 50 37 38 34,750 54 15,000 00 16,000 00 88,735 42 
DESO ik al Pe ae i a 22,917 50 137 38 34,948 12 15,000 00 17,000 00 90,033 00 
ESOS MRS os een AW TOSS62050 | pee ee oer 38,039 70 15,000 00 18,000 00 87,902 20 
Totals__| $362,083 60 | $479,125 24 | $100,627 88 | $526,707 26 | $90,000 00 $64,000 00 | $1,624,543 98 


From U. 8. congress. | 


* [Including appropriations for weather service. 


+ Oct. 1, 1886, to June 30, 1887, nine months. 
§ Received Nov. 15, 1890. 
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STATE BOARD OF AGRICULTURE. 


A SUMMARY OF THE RESOURCES OF THE STATE AGRICULTURAL 


COLLEGE. 

Farm, buildings and equipments, as per inventory on pp. 17-18 ___________ $465,421 83 
Agricultural College trust fund, from sale of jands of United States grant__ 521,702 90 
Balance due on purchase money “ “ a 85,219 73 
102,590 acres @ $5 peracreas yet unsold “ ss zt f = 512,950 00 
320 acres @ $5 per acre yet unsold of swamp land grant_________________- 1,600 00 
Cer baa 2 erat ess 2 eA A Al a eS ade OO ee OsO bee 
The 115,996.553 acres yet vacant of the U. S. land grant are given in 


detail as located in the different counties in fan No. ale p: 15. 

The 320 acres of swamp land is what still remains unsold of a grant 
from the State to the College of swamp lands located in the township of 
Bath, in Clinton county. 

The present amount of the trust fund is taken from the last line (that 
for 1893) of the fifth column of table No. 12, p. 16. 

The balance due on purchase money is reported by the Commissioner of 
the State Land Office, and consists of the total amount for which the col- 
lege lands have been sold up to the present time, 7. e.: 


The total of the fourth column from the right in table No. 10, p. 14_______ $656,837 76 
less the payments made on these sales, constituting the trust fund_______ 521,702 90 
$135,134 86 


And less balances unpaid on abandoned descriptions which have reverted 
to the State by forfeiture for non-payment of interest, as shown in the 
third column from the right, in table No. 10, page 14 _____...__.____.._.. 49,915 13 


$85,219 73 


DEPARTMENT REPORTS. 


REPORT OF THE PRESIDENT. 


The enrollment of students for the year was 355. The following table 
gives the enrollment by classes and sexes: 


SUMMARY OF STUDENTS. 


EAL Cosco Special | Ladies. | Total. 
| | 

PAU LUAU LER vats starve PE De Eds aces SA ae Gy ees eee 13 | 6 | 385 
Soper 2 Ue a a ee a Pe Oe Pe 34 PO Soe RoE | 6 | 52 
PED OLS ee eee atl ocean Oe Sa eee neta Nye eas Tee ae 24 23en eee en 2 ata Ae | 47 
Bophomoresj-se 2 5s Se ee ee cape ey Syahdy ee eee 39 28m seas seu 2 69 
Hreshmen oe * eek ae Ce oo ee See 55 56th eae eee 5 116 
SDACial sme eree Oe cet SALE Sede See AST CU Loe See 1 29 6. | 36 
PARC Get ete ge rte ae he ee eC ee he 168 120 42 25 355 


Of these students 193, including ladies, were in the agricultural course; 
114 in the mechanical course, and 42 in special courses. 

Our annual commencenaent occurred August 18, 1893, when 44 students 
were graduated with the degree of bachelor of science. Their names are 
as follows: 
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Names in italics denote Students in the Mechanical Course. 


NAME. 


Bain, Benjamin F.__------- 
(Baker: ather ett 3 ie ee 
Benjamin, George W. _-_---- 
Blake, Sherman J.__------- 
Briges; layman dio 2 pies 
Bristol, boy (Ces 2 ee 
Burnham, Alton C. ..------ 
Champion, Miss Daisy -__--- 
Chapin, Claudius B.___--_-__- 
Chase, Albert Bs. 2-2-4 <- 
lark: red Biwi eee Ge 2) se 
Clute, Miss Lucy M. _____-- 
Cole, Dwight 
Gook=s/A bert. Bits 223.7 ke 
Cook, Miss Katharine E.__-_- 
Cowley, Miss Jennie M. ___- 
rasniy, Dickie 422 2 Ja 
Comings, Willard Li: -_-..-: 
Dimmick, John Bagley ----- 
Gossiiktacny Mi toe 
Hale wHilmer Be 38 eee 
HalitOsearn pi ae 
Harvey, William L. 2... —-_- 
Hedrick, Ulysses P: ____~-_- 
Holmes, Clarence EK. _-_ .__-_- 
Maxfield, Warren A._______- 
McElroy, Edward M.______- 
Paddock, Wendell W. ____.- 
Favelson, Ofto He) 8 a SY 
Palmer, Herbert F.________- 
Parker, William W.____---- 
Perrien, ‘Joseph = 22)... _) L- 
Peters, Edwin C.-__-_: Be as 1K 
Pickett, Robert B. ____- 
Rarter, “Hrankidec a. ea 
Potler; John 1... 3232 eS Oe. 
wiih aonile 22 fe ES 
SHIITES WV Wl iam: Gy 3 2 oS 
Diovens, Alya (Po 2 sa 
Steward, Valmore L.=__-__~- 
Daayer.E.Noyes. 2 20>: 
Miracy. William Wess) 2222 
Watkins, L. Whitney______- 
Wheeler, Miss Lillian 
Mons. Nastin. Coo bole 
Mraley, Vernonid. 202 oor. ts 


POSTOFFICE. 


Petoskey __ 


Lansing -_- 
Cedar Run_ 
Galesburg _ 


Lansing __- 


Schooleraft 


iDanCor Zi sut ee Peers 


Schooleraft 


Agricultural College -_- 


Meridian __ 


Agricultural College __- 
Agricultural College --- 


Lansing -__- 


Elbridge __- 


Grand Rapids2=--- =" 


East Tawas 


Harbor Springs ------- 


Lansing 


Coopersville: 20> ap sie 


Schoolcraft 
Three Oaks 


Grand Haven 
Napoleon __ 


Charlottes) 4.7 22a 
Metros ce ee eee 


Saginaw, HE. 


A bron = 
Leland 


Detroit 2-2: 


Soe as ba 


Agricultural College - _- 
Grand ‘Rapidsest os 
DOtEOLE EU Pae et fg gw 


Manchester 


Agricultural College —_- 


Allegan ___- 
Pewamo ___ 


County. 


Ingham. 


Grand Traverse. 


Kalamazoo. 


Isabella. 
Ingham. 
Kalamazoo. 
Van Buren. 
Kalamazoo. 
Ingham. 
Ingham. 
Ingham. 
Ingham. 
Ingham. 
Oceana. 
Kent. 
losco. 
Allegan. 
Tonia. 
Montcalm. 
WISCONSIN. 
Emmet. 
Ingham. 
Ottawa. 
Kalamazoo. 
Berrien. 
Ottawa. 
Jackson. 
Eaton. 
Wayne. 
Saginaw. 
Calhoun. 
Leelanaw. 
Kent. 
Wayne. 
Livingston. 
Ingham. 
Ingham. 
Kent. 
Wayne. 
Washtenaw. 
Ingham. 
Allegan. 
Tonia. 
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At the same date the degree of M. 8. was conferred on the following 
graduate students who had complied with the condition of one year’s resi- 
dence at the college and study under the direction of professors: 

Edwin DeBar, of Oklahoma. 

G. C. Lawrence, Agricultural College. 

J. W. Matthews, Grand Rapids. 

On recommendation of the faculty the board conferred the degree of 
Doctor of Laws on Pres. O. Clute, and Master of Horticulture on Henry 
G. Reynolds. 


Bulletins were published during the year as follows: 


92. Small Fruit Notes. Spraying. 
93. Potatoes, Amounts of Seed. 
94, Birds of Michigan. 
95. Potatoes. 
96. Honey Analyses. 
97. Fertilizer Analyses. 
98. Locusts—The Horn Fly. 
99. Michigan Soils. 
100. Eighty New Strawberries. 


The bulletins have had a circulation of about 7,000 copies each when 
issued from month to month. They are all republished in the annual 
report of the State board of agriculture. 

The experiment station is controlled by the State board of agriculture. 
The list of station officers and workers is given on page 5. 

Permit me to ask attention to the fuli reports from the heads of depart- 
ments in the college and the experiment station, which will be found in 
the board report; and also to the report of the secretary, which gives full 
and explicit statements of receipts and expenditures, of the sources of 
income, and of the college lands, and also a complete inventory of all 
buildings, furniture, aparatus, stock, implements, etc., belonging to the 
college. 

Very respectfully, 

AGRICULTURAL COLLEGE P. O. O. CLUTE,* 

August 20, 1893. ! Pres. Mich. Agr’l College. 


* Pres. Clute resigned to take effect August 20, 1893. 


+ 
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REPORT OF THE PROFESSOR OF AGRICULTURE AND 
SUPERINTENDENT OF THE FARM. 


To the President: 

Class instruction has been given the past year in the agricultural depart- 
ment as follows: In the spring term the sophomores were given a six 
weeks course of lectures by Mr. P. G. Holden upon soils, crops, rotation 
drainage, etc. The freshmen were given a full term instruction by Prof. 
Burnett and myself upon breeds of live stock. Stock breeding and stock 
feeding were taught the juniors by Mr. Mumford. The seniors were given 
a course of lectures upon dairying and other specialties in farming by 
myself. Instruction in pedigree work has also been given as heretofore. 
The policy outlined in my last report as regards student labor has been 
followed out so far as possible, and in the main I believe with satisfactory 
results. 

The improvements in the college farm have been continued so far as 
means would allow. Much gravel has been placed upon the Jane and some 
draining has been done in No. 11. A very great improvement has been 
made in the barn yards; a fine double fence has been built to accommo- 
date bulls and other farm animals, and the silo has been newly lined and 
greatly improved. Some three hundred cords of wood were cut during the 
winter and nearly five hundred cords of old wood were hauled to the brick 
yards. In January, 1893, the farm foreman, Mr. Joseph McCracken, died 
of diphtheria. The board soon afterwards hired Mr. Ernest Wittstock, 
who has continued as foreman since that time. The board purchased a 
pair of young horses for the department and an old pair were disposed of. 
A McCormick reaper has been purchased and the following implements 
have been loaned to the department: One De Laval cream separator by 
the De Laval Separator Co., of New York; a No. 2 creamery, cream 
ripener, churn, butter worker and set of butter jars, by the Crystal Cream- 
ery Co., of Lansing; a Champion milk cooler, from the Champion Milk 
Cooler Co., Courtlandt, N. Y.; one rotary disc cultivator, W. L. Marshall, 
Chicago, Ill.; one reversible plow and set of cultivator teeth for deep and 
shallow cultivation, by Gale Manufacturing Co., Albion, Mich. We are 
also under obligations to Messrs. Stone, Atwood & Co., of Flint, for favors 
in scouring of wool, etc., and to various herd book associations for gifts in 
their line. This department has been called upon during the year to pre- 
pare the State exhibit, as well as to furnish the material and prepare for 
one-fourth of the space in the State exhibit, Agricultural building, at the 
World’s Fair, in Chicago. This entailed a vast amount of detail labor 
and was well done by Mr. Mumford and students. Mr. Mumford also 
went to Chicago and set up the exhibit. 

During the past year we have reduced the number of Shorthorns, and have 
purchased one specimen of Aberdeen Angus, four of Gurnseys and two of 
Brown Swiss, all females. We have also had given to us one Brown Swiss 
bull from Hon. E. M. Barton, Hinsdale, Ill., of whom we purchased the 
Brown Swiss heifers. {[t has been the policy of the department to increase 
the numbers of breeds represented rather than to increase the individuals 
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in each breed, consequently only the best representatives in each breed 
have been kept, others have been sold. The primary object of keeping 
stock on the college farm should be, it seems to me, for purposes of stu- 
dent instruction. This accomplished, the best possible use from a buasi- 
ness standpoint is afterwards made of them. Our cattle in the main have 
done well. This is especially true of the milch cows, one having given as 
high as 81 pounds of milk in a single day, and one testing 19 lbs. 8 oz. of 
butter in a single week. Several of the Holstein Fresians have been 
accepted for advanced registry. 

The sheep have thrived during the year, especially the lambs in the 
early part of the season. We have been less fortunate with our swine, 
having lost several animals during the year. They are apparently quite 
healthy now. 

During the winter I attended and lectured before farmers institutes at 
Lowell, Cass City, Bad Axe, Carsonville and Memphis, and farmers meet- 
ings at North Lansing and Bath, and my assistants did their full share of 
institute work. I also attended the meeting of American Association of 
Agricultural and Mechanical Colleges held at New Orleans November, 
1892, before which association I read a paper upon, ‘What Shall the Pro- 
fessor of Agriculture Teach?” It was my province also to visit the fol- 
lowing stations during the year, namely: Wisconsin, Illinois, Mississippi 
and Louisiana. The three latter stations were visited during my trip to 
New Orleans. I deem these visits especially valuable, as it furnishes the 
best means of acquainting oneself with the labors of co-workers in agri- 
cultural lines. The department received from Mr. L. B. Townsend, of 
Tonia, a very fine collection of samples of wool, of Rambouillet Merino. 

The retirement of Messrs. Holden and Burnett left the department 
short-handed toward the close of the year. My own resignation, sent in 
the early spring, though not yet accepted, renders this probably my last 
annual report. On retiring from the department I desire to express my 
thanks for the many words of encouragement and commendation which I 
have received from many friends here. I wish for my successor* his full 
share of prosperity in his work. 

Very truly yours, 
PUM: HAKWOOD, 

AGRICULTURAL COLLEGE, Professor of Agriculture. 

June 30, 1893. 


* Prof. Harwood resigned to take effect August 20, 1893. 


° 
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REPORT OF HORTICULTURAL DEPARTMENT. 


To the President: 

Sir—I submit herewith the report of the Horticultural Department for 
the past twelve months. 

The instruction given in this department has been along the same lines 
as in former years. The seniors who elected the subject took up in the 
spring term the construction of greenhouses, and the methods of growing 
some of the more important crops that are forced under glass, such as let- 
tuce, roses, carnations, violets, etc. They devoted some time also to the 
study of some of the more troublesome diseases of the apple, pear, plum, 
peach, cherry, raspberry, strawberry, tomato, bean, rose, carnation and 
other plants of economic importance. They also prepared all of the lead- 
ing insecticides and fungicides, and made drawings, of the various fungi 
studied, for exhibition at the Columbian Exhibition. 

The brief time allowed for the juniors to complete their class-room 
instruction in horticulture (ten weeks in advance work), has again been 
altogether too short. An attempt was made, however, to consider the sub- 
jects of pomology and vegetable growing, and some attention was paid to 
the improvement of varieties, the propagation of plants by the various 
methods, transplanting, pruning, training and, in a general way, the 
preparation and application of the remedies for the various fungi and 
insect pests. Asa part of the afternoon laboratory work, they were given 
practical instruction in the various methods of grafting, the making of 
cuttings and sundry other lines of nursery and greenhouse work. 

During the season of growth each student was placed in charge of some 
crop, or was given some experiment to care for, and he was expected to 
perform all of the work of planting, tending and harvesting, besides keep- 
ing the necessary notes of his work, and destroying the insects and fungi 
that might attack it. In addition to this special work that each student 
was supposed to carry on, an endeavor was made to give each of them an 
insight into other lines of work, by assigning them to work with other 
students when their own work did not need attention. During the 
summer and fall terms considerable time was spent in studying the char- 
acteristics of many of the leading varieties of fruits and vegetables. 

The sophomores were given instruction in landscape gardening during 
the first half of the fall term. Here again the time was found altogether 
too short, as it was not only lessened one week by changes in the catalogue, 
but it was still further shortened by the giving up of one week of the term 
for visiting the Columbian Exposition, so that the real time for advance 
work was but little more than four weeks. 


THE EXHIBIT AT THE WORLD'S FAIR. 


The department occupied a space of about 100 square feet at the World’s 
Fair, in connection with the other departments of the college in the Lib- 
eral Arts building. The exhibit was designed to be educational in its 
character, and consisted largely of samples of the work of the students, 
with a small collection of garden and greenhouse hand tools and a few 
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other articles that are used as means of illustration. The students work 
showed twenty drawings of the more troublesome fungous diseases studied 
by them, ten illustrating different methods of building growing and forc- 
ing houses, and ten others showing the different methods of propagating 
plants. In each case the enlarged details were shown and the drawings 
could be readily understood from the copious foot-notes affixed to them. 
The drawings were eighteen by twenty-four inches and were arranged 
behind glass, in swinging frames. A variety of methods of propagating 
plants were also shown, by actual samples of grafts, buds and cuttings, 
displayed in glass jars in preservative fluids. There was also exhibited a 
collection of the more valuable insecticides and fungicides, carefully 
labeled so as to show the ingredients of each, while in smaller bottles, 
grouped around the others, were the materials in the actual quantities 
required. A collection of plaster models of potatoes, molded and colored 
by students was also shown, as well as about one hundred and fifty varie- 
ties of garden vegetable seeds, most of which were grown and put up by the 
students. Bound volumes of the examination papers of the three upper 
classes, were also shown. 

To the codperative exhibit of Agricultural Colleges and Experiment Sta- 
tions, we also contributed a set of drawings illustrating greenhouse construc- 
tion, and a set of photographs showing the equipment of the department 
and the students engaged in various kinds of laboratory and manual 
labor. 

The exhibit which attracted most attention, however, was the collection 
of wax fruits and vegetables, shown in the Horticultural Hall. It con- 
sisted of about eight hundred pieces, and the specimens had so natural an 
appearance that, although plainly so labeled, many who saw them were 
with difficulty convinced that they were artificial. They were made by 
Mrs. Stanley Potter of South Haven, the fruits being modeled from speci- 
mens grown upon the sub-station grounds or that were kindly contributed 
by friends along the “ lake shore,” while most of the vegetables were sent 
from the College. 


IMPROVEMENTS. 


By means of the appropriation of $3,500 made by the last legislature, we 
were enabled to put down nearly two miles of artificial stone walks, of 
widths ranging from three to six feet, with an average of about three feet 
and nine inches. Every important building can now be reached in a fairly 
direct manner from nearly all points upon the grounds, without leaving 
the walk. It is hoped that there will be fewer “sheep paths” across the 
lawns now that we have the stone walks. The work was done by the 
Cleveland Silex Stone Co., of Detroit, in a painstaking manner, and it is 
hoped that they will prove durable. The appropriation was not sufficient 
for constructing all that are needed (the original estimate having been cut 
down five-hundred dollars by the legislature), although a considerable 
amount was obtained by the work of the department men and teams, 
drawing gravel, grading, etc., and. it is hoped that the system can be, in 
the near future, completed. 

Among the other improvements may be noted the grading, sodding, 
planting and the laying out of walks and drives to the new buildings, the 
rebuilding of the dam in Cedar river to provide a sufficient supply of 
water for fire purposes, and a quiet pond from which a supply of ice could 
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be obtained, and the construction of a bridge just south of the Wild Gar- 
den, the old rustic bridge having become unsafe. 

For several years the use of the college drives as a thoroughfare by teams 
going to and from Lansing, had so increased, and the privilege was so 
abused, that it became necessary, in order to keep the drives in good con- 
dition, to close the north and east gates, and open a new outlet towards 
the north by means of a drive constructed along the east side of the 
Arboretum. While affording a means of entering the grounds from that 
direction, it,is sufficiently indirect to keep out teams loaded with stone, 
wood, hay and straw, that have in the past so worn the drives and littered 
the lawns. 

Among the additions to our office and class room conveniences may be 
noted a card index of our orchard and ornamental trees, which had 
become almost a necessity from the extensive planting of recent years in our 
experimental orchards; a card catalogue, arranged as a subject index to 
the horticultural periodicals and the reports of horticultural societies, and 
last but not least the collection of wax fruits and vegetables and the other 
exhibits made by this department at Chicago, which have been returned 
and are to be a part of our class room equipment. 

During the summer a considerable addition was made to our economic 
herbarium. 


GROUNDS. 


The frequent rains of the spring and early summer kept the lawns in 
excellent condition, but the drought of July and August parched them 
badly. The shrubbery planted in 1891 and 1892 made an excellent show- 
ing the first part of the season, but, although it suffered no permanent 
injury, its growth was checked from lack of rain. The flowers, also, where 
they could not be reached by the hydrants, suffered severely during August 
from the same reason. When not otherwise employed, the teams were 
engaged in hauling gravel for the drives and in a short time they will be 
in good condition. 


GREENHOUSES. 


The plants, under the care of the florist, Mr. Thomas Gunson, have been 
in excellent condition, and particularly those planted out have made a good 
growth. A plant of Abyssinian banana, Musa ensete, has been par- 
ticularly striking in appearance, it having a stem over two feet in diame- 
ter and leaves nearly twenty feet long, when but eighteen months from 
seed, with nearly all of the growth made in nine months. The orchids 
have flowered quite freely and have been much admired. The palms, 
crotons, draczenas and ferns have also been very attractive, and the houses 
have been kept bright during the summer months by very good collections 
of tuberous begonias and fancy-leaved caladiums. The beds of cannas, 
coleus and geraniums in the lawns near the greenhouse have been kept 
watered and throughout the season have been very striking in appearance, 
owing in part to the contrast with the parched lawns around them. 
While our present greenhouses enable us to secure quite good results, 
our plant is by no means complete. What is most needed is a small house 
to be used for propagating purposes, and a vegetable house in which the 
winter forcing of vegetables can be carried on. We have used the houses 
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of the experiment station for the growing of crops of tomatoes, cucumbers, 
lettuce, radishes, etc., when not in use for station work, but they were not 
built for the purpose and, although fair results have been obtained, they 
can be used to better advantage for other crops. 


VEGETABLE GARDEN. 


Despite the drought, good crops of nearly all kinds of vegetables were 
secured. They were grown, gathered and, for the most part, sold upon the 
grounds by the students, who were thus able to obtain actual practice in 
vegetable gardening. Were it not for the protests of neighboring farmers 
who market their surplus vegetables in Lansing, we could engage in the 
growing of vegetables upon a much larger scale, and would find a ready 
market for them. If this could be done, we should be able to give a much 
larger experience in this line of horticulture. 


FRUIT GARDENS AND ORCHARDS. 


The strawberry crop was excellent in every respect, although, from the 
fact that our plantation is composed of two hundred varieties, planted for 
experimental purposes, it did not give as large a yield as would have been 
obtained had it consisted of but two or three standard commercial sorts. 
The raspberries and blackberries promised well in the early part of the 
season, but the crop was cut short by the drought. The currants and 
gooseberries were loaded to the ground, except in case of a few sorts of the 
former that were injured by the currant borer. The cherries produced 
good crops, as did such trees of peach and plum as were of a bearing age. 
Only a small crop was obtained from the pear trees, while the ‘apple trees 
were so weakened by the apple scab fungus, by which they were attacked 
in the spring of 1892, that they could form no fruit buds, and, as a result, 
the crop of 1893 was very light. 

During the year my foreman, Mr. A. G. Gulley, had charge of the work 
of the men and the team, and of the students in the grafting room and in 
the nursery and orchards in particular. In October, he accepted an 
appointment tothe Vermont Agricultural College, as professor of horti- 
culture and horticulturist of the experiment station, and left at once for his 
new field of labor and usefulness. 

Mr. H. P. Gladden and Mr. R. J. Coryell, although connected with the 
Experiment Station, have rendered valuable assistance to the college work 
of the department by directing the labor of the students and giving instruc- 
tion in the lines they have under their charge. 


OUTSIDE WORK. 


In addition to the duties at the college, I spent two weeks in attending 
the long institutes at Paw Paw and Union City, and another-week in simi- 
lary work at Benzonia, Traverse City and Eastport. Messrs. Gulley, Glad- 
den and Coryell also devoted from two to three weeks each to institute 
work, so that some one or more from this department were present at every 
institute held in 1892-3. 

I also attended and read papers at the annual meeting of the State 
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Horticultural Society at Ann Arbor, and the summer meeting at Shelby, 
and addressed the meetings of several county societies. 

During the summer, I made four short visits to the World’s Fair, at one 
time attending the sessions of the Horticultural Congress and the Ameri- 
ean Pomological Society, and in November was a delegate to the conven- 
tion of Agricultural Colleges and Experiment Stations. 


WANTS OF THE DEPARTMENT. 


In addition to the need for additional greenhouses and walks as men- 
tioned above, there is an urgent necessity for books upon horticultural 
subjects to be placed in the general library, and for the thorough over- 
hauling of the interior of the horse barn. Werea slight increase of means 
at my disposal, a large return could be secured in the general appear- 
ance as well as in the educational value of the grounds, by the continua- 
tion of the planting with shrubbery and trees, thus securing both an 
arboretum and an improved landscape effect. 

Respectfully submitted, 

AGRICULTURAL COLLEGE, } LR tae 

November 15, 1893. j 


*REPORT OF THE MECHANICAL DEPARTMENT. 


To the Prestdent: 


Sir—I have the honor to submit the following report of work done in 
the Mechanical Department during the past four months. 

I assumed charge of the department on the first day of September, 1893. 

During the fall term the program of study previously established was 
carried on as follows: 

Seniors.—Valve Gears and Thermodynamics, by Prof. Weil. 

Sophomores.—Lectures on Work Shop Methods, by Prof. Chamberlain. 

Seniors and Juniors._-Steam Engine and Machine. 

Design by Mr. Westcott. 

All Classes.—Shop Work by Prof. Chamberlain and Mr. Groesbeck; 
Mr. Bender in Wood Work and Mr. Theodore in Blacksmith Shop. 

Also:— 

Seniors.—A short course in Strength of Materials, by Mr. Westcott. 

Seniors.—A short course in Calibration of Instruments, by Prof. 
Chamberlain. 

Practically no change was made in the duties of the different instructors 
of the department. Prof. Chamberlain and Mr. Bender carried on the 
work of Prof. Van Dervoort and Mr. Curtis respectively; the work of 
Prof. Breckenridge being attempted by myself. 

During the fall term the erection of an extension to the mechanical 
building ' to provide room for a foundry and a new blacksmith shop was 


*Prof. Breckenridge of this department resigned and left no report. The printing of the annual report 
being delayed, a preliminary report of his work for the fall term of 1893 by Prof. Weil, his successor, is 
inserted in this volume. 
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undertaken, and said extension is now completed. A Colliau cupola (24 
inches diameter inside of lining) has been purchased and put in place, 
also in working order. Plans have been prepared for a core oven, and 
also, to a certain extent provision has been made for placing a crane in 
the foundry. 

Plans have also been prepared for the arrangement of forges in the new 
blacksmith shop and material for carrying out the arrangements planned 
is now being assembled. 

It is proposed to furnish the blast and to remove the smoke and gasses 
(in the blacksmith shop) by means of a blower and exhauster respectively 
and to furnish the power to these by means of an independent engine. 
The purchase of a Case engine for the last named purpose has been decided 
upon; this engine presents many points of interest to mechanics in its 
construction, and will thus serve as a model for use when giving instruc- 
tion, as well as a power unit. 

The piping from the forges to the fans will be laid in “‘ boxed trenches,” 
already constructed, and of a design that renders the piping readily 
_ accessible, thus securing in the blacksmith shop unbroken sources of light, 
and providing for the better supervision of individual forges, by the 
instructor from any point in the room. 

It is proposed to erect at present only those forges now owned by the 
college—eleven in number—and for the remainder make the necessary 
castings in the college foundry during the coming term. 

In the wood shop the floor has been exfended to cover the formerly 
existing well, and individual benches are now being constructed to replace 
the continuous bench, ranged along the side of the room, used in the past. 
In the construction of these benches the material of the old bench is being 
utilized. When completed this room will have nineteen benches, 
with room for at least six more; as each bench is arranged to allow two 
students to work at the same time this arrangement provides for the 
immediate handling of thirty-eight students, or ultimately fifty students 
students at one time. 

Plans have been prepared for a tool room in the wood shop, and for this 
room space has been reserved. 

An 8x18x12 compound engine, the construction of which began previous 
to my taking charge of the department has been completed and can be in 
place in the engine room, before the beginning of the coming term. 

Plans have been prepared for changing in the shops certain partitions 
in order to obtain what it is thought will be a better distribution of floor 
space. The work of changing these partitions is now being carried on. 
The plans provide for more floor space in the engine room, in the experi- 
mental room, and fora practically separate wash room. 

Attention is particularly called to the fact that the alterations made, 
during this vacation time, and the completion of the compound engine, 
have been accomplished with the aid, in the main, of student labor. 

My class room work commenced on the morning of my arival at the 
college, and I was necessarily somewhat hampered in my work by 
unfamiliarity with my surroundings, but as a rule I found the students 
ready and willing, and my labors were much alleviated by the impetus 
given to the work in the mechanical course by my predecessor—Prof. L. 
P. Breckenridge. 

Respectfully submitted, 
AGRICULTURAL COLLEGE, CHAS L. WEIL. 
Vacation, Dec. 30, 1893. 
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REPORT OF CHEMICAL DEPARTMENT. 


To the President of the Michigan Agricultural College: 


The annual report for the chemical department for the year ending June 
30, 1895 is herewith submitted. The fiscal year divides the academic year, 
rendering the report of the departmental work less satisfactory. 

The year has been satisfactory both in the attendance and deportment 
of the students, the earnestness of their class and laboratory work and in 
the results secured. The results of the effort to combine class work and 
laboratory practice are such as to justify the wisdom of the plan and to 
sanction the extension of the laboratory method. In science to do is to 
know, and any form of instruction in science which bars the student from 
contact with nature’s forces is doomed to failure. The laboratory method 
will soon be recognized as the only logical method of instruction. 


AGRICULTURAL COURSE. 


The sophomore class take elementary chemistry in the summer term, 
using Bloxam’s chemistry as a text book, with lectures and demonstrations 
in class room, and chemical manipulations and rehearsals of experiments 
in the laboratory as time will permit. The first term of the junior year is 
devoted to organic chemistry, with lectures and laboratory practice. They 
also spend one hour daily for half of the term with blowpipe practice 
and quantitative analysis by volume. In the spring term the juniors 
spend two hours a day in quantitative chemical analysis, followed by 
agricultural chemistry in the summer term. 

The studies of the senior year are elective, but a large part of the class 
take meteorology and quantitative analysis, including assaying. 


MECHANICAL COURSE. 


The students in the mechanical course spend much less time in chemis- 
try—too little time when the importance of the study to the mechanical 
engineer is considered. 

In the first term of the junior year the class spend seven hours a week 
in general chemistry, largely in laboratory practice, special attention being 
given to what may be called the mechanical metals or the metals most 
largely used by the engineer and machinist. This work is continued in 
the spring term and special lines of work are taken up, such as analysis of 
water for use in boilers, boiler scale, analysis of coal (hard and soft), 
determining the heating power of coal; analysis of gases from the boiler 
house chimney, ete. 


GENERAL WORK. 


In addition to class and laboratory work, the chemical department has 
given attention to work of more general character for the good of the pub- 
lic. The number of special investigations required by the public makes a 
large demand upon the time of the members of our staff. (Questions con- 
tinually arise demanding immediate investigation and in this way the 
college justifies its existence by the aid thus rendered to the public.. The 
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centennial or Columbian year made large demands for a proper display of 
Michigan matters for the Chicago Exhibition; the preparation and analysis 
of representative soils, grains and feeding stuffs, fertilizers, etc., ete. 

The proper display of Michigan and her resources was given a place of 
honor in our work. 


FARMERS’ INSTITUTES. 


For the purpose of visiting Mexico and examining the resources of our 
sister republic, the senior professor was excused by the State Board of 
Agriculture from work in the Farmers’ Institutes, but the adjunct professor 
attended four long institutes, viz., at St. Louis, Union City, Paw Paw, and 
Lowell. 

Respectfully submitted, ' 
R. C. KEDZIE, 
Professor of Chemistry. 
AGRICULTURAL COLLEGE, | F. S. KEDZIE, 
ES awake \ Adjunct Professor of Chemistry. 


DEPARTMENT OF ZOOLOGY AND ENTOMOLOGY. 


To the President: 


Dear Str—I have the honor to submit my report not only for the fiscal 
year, but as I am to leave the college I include the present fall term. My 
classes for the entire time have been unusually large and earnest, enthu- 
-siastic, punctual and attentive. I had large classes in the required studies, 
and more than I could well manage in the elective studies. For the first 
time geology was a full term study in the spring of the present year. An 
exceptionally large number elected the study, and the results were quite 
satisfactory. In the summer term eight students elected advanced 
zoology. And this fall term ten of the sixteen seniors elected zodlogy. 

During the winter of 1892-3, I attended and took part in two of the long 
institutes and three of the short ones. The long institutes were exceed- 
ingly interesting. 

During the year, though no longer a member of the experiment station, 
I have prepared two bulletins, one on “Honey Analyses,” all the copies of 
which are distributed, and the second one “The Birds of Michigan.” 
The 8,000 copies of this last were all called for very soon, and a second 
edition of 3,000 copies was issued. The demand for this is so great that 
a third edition must be published soon. This has received high praise 
from the first ornithologists of the United States, and has attracted wide 
notice abroad. 

In closing I wish to express my regret at parting with the faculty, with 
whom my relations have been so pleasant. I believe that few men are so 
happy as to be associated for nearly thirty years with men so courteous, so 
able, and so ready to aid and assist all their colleagues, whenever aid is 
desired. Since my first appointment, in 1866, I have had none but the most 
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pleasant relations and most courteous treatment from all the faculty. 
Hardly less keen is my regret at parting with our students. I have with 
very few exceptions found them earnest, enthusiastic, and always gentle- 
men. To be associated with such colleagues and such students leaves 
little to be desired in way of associations. 

I leave principally because of the attractions of California, and the fact 
that my department with the assistants I have had is too large for me te 
do the work as I desire to do it. 

In conclusion I earnestly hope that the department may be divided, and 
that two professors instead of one may be appointed to do the work that 
I have been called upon to perform. In the present excellent condition of 
the department, I am sure that this alone is necessary to make it the peer 
at least of any similar department in the country. 

Thanking you Mr. President and all others here for the aid and kindness 
which I have received uniformly at your and their hands, 


I am very truly, 
AGRICULTURAL COLLEGE P. O., | A. J. COOK. 
November 10, 1893. ) 


REPORT OF THE PROFESSOR OF BOTANY AND FORESTRY. 


To President Clute: 


I present the following as my report for the year closing June 30, 1893. 
During the year students have received instruction in botany as follows: 


Freshmen in structural botany, twelve weeks _________--.-------- 44 
Sophomores in systematic botany, six weeks daily _______________- 25 
Sophomores in systematic botany, one day per week for twelve weeks 25 
Sophomores in physiological botany, twelve weeks, daily______..-_- 29 
Seniors in parasitic fungi, twelve weeks, daily___________-___--_-- 8 
Resident graduates for two weeks to two terms, daily ____________- 18 

149 


THE HERBARIUM. 


The growth of the herbarium may be seen by the enumeration of 
additions made during the last twelve months. The additions are not so 
large as they were during each of the two preceding years. 

The following are the additions for the last twelve months: 


J. H. Simpson, from U.S. Dept. of Agr., Florida plants ____-_---_- 87 
imoronge, New: Y ork, Naiadaceae . 2022) 22). oe Gee 91 
Pp eomall- S/W. Virginia plantscteoct ae es oo a 300 
M. E. Jones, Utah and Rocky Mountain plants __________---_-_--- 2,802 
Pyne athorson, ©olorado plants 2vs27- cS! ae. So ee 160 
Se e~butum, Wyoming. grasses. 2 4s. 24022) a2 be eee 98 
Droeel Husby, Bolivian plants 2 2. 420). 8292 Sees 15 


REPORT OF THE PROFESSOR OF BOTANY AND FORESTRY. 37 


T. F. Cheeseman, New Zealand, grasses_____...-_...---------_--- 100 
mc. Clert, eniiat ky oreasepyooh ffs Cone NLS CI ee ee 100 
ae miacoun, Cankda, howerne plants. 2.2 U2 ye seh ok ue tue 50 
G;G. Pringle, Mexican flowering ‘plants. -. 0.2.25 -2--.-.20_+- - 275 
eine Cake VWashingvony) Orasses 2% Mal ST Saas! ah 70 
C.K. Dodge, Port Huron, Mich., flowering plants____------------ 100 
State collection by the college for the World’s Fair____________-__- 721 
Rraevics Ornwhentarnts eee Cu ae Te Se ee er 315 
eee eee ctieglee \iyteleer WEOGE tigi sak oh RR dei 2 Aes ee 100 
Bee lacouny Canada MOsses See Lt 2 ah be wakes 100 
Seeviaeoun Canna: iChens! yu ke eS yee es oe 100 
enn Cummines,; Mass, lichens: 22:02... pais ee et 54 
ona SURIBIEL 0020007) I ag SGI 8 Nl SI eo 100 
TE TBS aS] Es YE 2 og AONE gy EA ap 100 
Se SeC MONLY NPASS  FUIGE oath ok | So eR ee AEN TNL ea eee 150 
fee nderwoodsInd?, hepaticcy. vc y- Ls oe be 20 

BA ep teins see eR TACO PRS RAS oN 8 MI i Coe oA 6,068 


They have nearly all been mounted and placed in the cases and are 
apparently in fine condition. No insects have been seen in the collection 
for a long time. 

At present the herbarium contains sheets as follows: 


BRATS ATVI Pree © ea fees) BB 3 a ae i ee 29,919 
EE) Sh A RE na Se at ag ee ean Of My Nae ON ears 674 
LE Ee DUEL BUCS) NRA Bese ah RE TE se me RR Pre Ss URUON gs Ae ape aN ee ate 217 
Blipaceser a eee wei a 3 a aed A a 4 ea rage 798 
LESS a NN SR SD a on a Ree str aa Ma MED fel OS 45 
Ripand ms eee oe Ni ere weet) i TS a me ee oy oe 2 4,503 

g 36,216 


THE BOTANIC GARDEN. 


This has been considerable improved, though owing to the delay in put- 
ting the sewer to the river through a portion of the garden, some of the 
families have not been placed in the positions intended for them. We 
have purchased ‘seeds and plants, and collected from various portions of 
the State from time to time, thus adding perhaps not far from five 
_ hundred species during the year. Of course, some have perished for one 
reason and another, such as the unfavorable conditions of soil or moisture, 
two unusual freshets in June, or a rather severe winter. But few plants 
were lost in winter, as they were mostly well mulched with marsh hay late 
in autumn. 

The grass garden has been moved to a more convenient place, where it 
is easily accessible to students and visitors. It is now southeast of Well’s 
Hall, where we have a fine variety of soils, exposure and moisture. At 
this writing most of them are not making a great display as they are com- 
ing from seed sown this spring. 


THR ARBORETUM. 


These young trees keep growing where most of them was started in 1877, 
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sixteen years ago. Cultivation in all parts has now entirely ceased. Some 
thinning is done during each year. 


THE NEW LABORATORY. 


Late last autumn we moved from temporary quarters in the agricultural 
laboratory to the new building. From spring to autumn, for three long 
years, botany was without a home, and we were unable to perform very 
good work on this account. Owing to a lack of money, the equipment 
was delayed for eight months longer. A full account of the plans was 
given in the last report of the Board of Agriculture. 


THE MICHIGAN FLORA. 


This was issued in pamphlet form, in addition to its appearance in my 
last report printed in the Michigan Board of Agriculture. It has been 
extensively distributed among botanists, and continues to be in consider- 
able demand by teachers and amateur botanists. The work has received 
many high compliments, especially for the novel feature of the introduc- 
tory portion, which shows the economic side of botany. 


REPORT OF THE PROFESSOR OF VETERINARY SCIENCE. 


To the President of the Michigan Agricultural College: 


Srr—I herewith beg to submit a report of the work done in the veteri- 
nary department during the year 1892-3. 

A new class began the study with the autumn term of 1892, being com- 
posed of twenty-three seniors from the agricultural course and one post 
graduate, the latter, however, had to withdraw from the class soon after its 
organization, having accepted a responsible position in a business capacity | 
at some distance from the college. 

The instruction given during this term was devoted, as on previous occa- 
sions, to the anatomy of such domestic animals as the horse, ox, sheep and 
hog, in which the class seemed to take unusual interest, probably to be 
partly accounted for by the fact that the students had in anticipation the 
preparation of an anotomical exhibit for the Columbian Exposition at 
Chicago. 

At the close of the term we dissected two horses, which served as a 
practical review of our class room work up to this point. We also began 
_ the preparation of a skeleton to be afterwards shown with our collection 
at Chicago. 

At the annual convention of the Association of American Agricultural 
Colleges and Experiment Stations, I was elected to take charge of the vet- 
erinary alcove in the college and station space at the World’s Fair, and on 
the Ist of December, 1892, I received a commission from the representative 
of the Department of Agriculture at Washington, directing me to report 
for duty as special! agent, and upon receiving instructions from the State 
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Board of Agriculture to do so, I proceeded with the work. I at once 
placed myself in communication with the twenty-six veterinarians who had 
charge of the veterinary departments in the colleges and stations, and 
arranged with some of them for an exhibit intended to show: Ist, that 
veterinary science has its place in many of the agricultural colleges and 
experiment stations of the country; 2d, something of the character and 
scope of the instruction and work done; 3d, illustrations and samples of 
material or facilities in models, books, pathological specimens and instru- 
ments, used as aids in giving instruction or doing practical work; 4th, 
specimens of work done by students; 5th, specimens derived from experi- 
mental work. 

Our college contributed towards this exhibit: One dissected horse, a 
number of models made by students of horses’ teeth, taken in most 
instances from living animals, and intended to show the changes which 
take place in them from yearlings to advanced age; also a number of 
photographs illustrating various interesting features in connection with 
veterinary work in this college. 

Besides taking charge of the veterinary alcove of the coéperative college 
and station exhibit, I was requested to prepare one to be shown with our 
college exhibit in the Liberal Arts building, and to make it possible for me 
to get them both ready in the short space of time left for the work, I was 
permitted to engage B. O. Johnson, D. V.S., a former student of our col- 
lege, to assist with it. Of his faithful efforts, I can hardly speak too highly. 
Not only did he direct the students under him in an agreeable and profit- 
able manner, but he did a large share of the manual part of the work, 
which consisted in the preparation of natural skeletons of the horse, cow, 
sheep and hog. It may not be out of place for me to say here that a nat- 
ural skeleton is one in which the individual bones are held together by 
their natural ligaments, and not by wires or artificial ligaments, as is the 
case with the ordinary skeleton of commerce. To clean the bones of the 
former variety, in a presentable manner, requires much patience and time 
to hand pick them thoroughly. The bones of the artificial skeleton are 
cleaned by boiling, comparatively speaking a much easier process, but. I do 
not think they make as interesting a specimen when mounted as the 
natural kind. 

Besides the above skeletons we mounted two dissected horses, showing 
the deep seated muscles on one side, and the superficial ones on the other, 
we also took pains to dissect out ligaments affected in such diseases as 
curb, bog spavin, sprained fetlock, as well as parts affected in sweany, 
laminitis or chest found; coffin joint lameness, and many others not so 
often noticed. A great disappointment occurred with these horses 
through the work of installation being delayed at the fair, owing to the 
crowded condition of all freight departments, and the space in one building 
not being ready, they were exposed to the damp and mouldy atmosphere 
of Jackson Park for so long a time that they became mouldy to such an 
extent that they were practically ruined. 

We also prepared models of horses’ teeth in plaster of Paris, similar to 
those in the codperative exhibit, and had another set of photographs 
developed. 

The work of preparing these exhibits was done to a large extent during 
the long vacation and first half of the spring term. The class room 
work during the first two terms of 1893 was directed towards a description 
of the diseases of the domestic animals. Twenty-four lectures were given 
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upon the drugs used in treating disease, the course of instruction being 
similar to that given in former years. 

During the entire year our course of instruction was much benefited by 
cases coming to the college for treatment from time to time, which often 
afforded me the means of illustrating in a practical manner, that which 
was being taught in the class room. 


OUTSIDE WORK. 


Besides that already mentioned in connection with the Columbian 
Exposition, I issued an advance bulletin on the external conformation of 
the horse. I delivered an address before the State Breeders’ Association 
and one before the State Veterinary Association. I delivered lectures at 
the various Farmers’ Institutes which I was assigned to, and attended to 
the veterinary wants in the horticultural and agricultural departments. 

In the capacity of State Veterinarian I visited many parts of the State 
Na investigated reported outbreaks of contagious disease amongst the- 
ive stock. 


1 am, sir, 
Yours obediently, 
AGRICULTURAL COLLEGE, E. A. A. GRANGE, 
June 30, 1893. Professor of Veterinary Science. 


DEPARTMENT OF ENGLISH LITERATURE AND MODERN 
LANGUAGES. 


To the President : 


Sir—lI have the honor to submit the following tabulated statement of 
the class room work done in the English department during the year 1893. 
It is necessary, merely, to observe that the freshman grammar named 
twice is the same class repeated, not two different terms of work done by 
the same men on the subject of grammar. So many new students enter 
in the spring term that it is thought better to repeat the grammar work of 
the fall term, rather than to have these freshmen wait until they become 
sophomores before giving them the opportunity to take this work. 

The plan of the work done was the same as for the previous year, and 
for its nature, scope and success you are respectfully referred to the 
report for the year 1892. 

During the summer term of the year 1893, the work of the department 
of psycholog ry, logic and political economy was put in my charge, and Mr. 
Hedrick was appointed to meet the classes. This necessitated further 
help for the English department, and the Rev. Mr. Osborne was engaged 
to do a large part of the correction of essays and orations. Notwithstand- 
ing this exc cellent and efficient help, the work of the term was very heavy 
on us all, and we were glad when, in the fall term, the psychology, 
etc., was made again an independent department, with Mr. Hedrick at its 
head. In place “of Mr. Hedrick, we secured Mr. D. J. Crosby, B.S8., as 
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our second assistant, and the excellence of his work has proven the wis- 
dom of the choice. 

The $800 allowed to the department for books became available during 
the fall term, and the purchase of some 700 new volumes has greatly 
increased the working value of the library. The department has also 
added five beautiful and valuable maps to its equipment. 


Class work of the English department for the year 1893, beginning February 20 and 
ending November 10. 


No. of , 
: No,ot | hourpper |TettiNo.of| wo. of 
Class. Term. divisions. eek for week for the ee 
. iwigi class. Cre 
division. : 
*Freshman Grammar-___--------- Springe]ee see 1 5 5 42 
me Rhetoricals ___--____- icy Sree Naa 3 2 6 75 
ue RNELOrIG cen ee sen Summer sos 3 5 15 7 
re Grammars sae: 13) De ee 3 5 15 54 
gs Prep. Grammar ___--. Lh eee MILs ee es 1 5 5 17 
us Rhetoricale ease sees tars esos ae E 3 2 6 67 
Sophomore Rhetoric..__---------- Spring? aes 2 Bia 10 52 
a: Rhetoricals ____ .-_--- a Ey aN ore PR AER 1 2 2 20 
iS Rhetoricals _________- Summerissee ss == 3 2 6 69 
s Rhetoricals ______---- Wa}l S33 228505222. 4 1 1 81 
Junior Rhetoricals___-------- .---- Springs ness 1 1 1 27 
meerGerman =) 2¥ oso Ae te Sah eee eas Bk NL 1 5 5 16 
SU neboricals...5.22--be te =e Summer ______-__- 1 1 1 25 
cab Germann fo. ers Le RA Nei eres 52 1 5 5 11 
Seen netoricnisn. 2 nese s oes Hah) cae eee 1 1 1 31 
SSImeM CT ERM Aya ke se se no ee ae ee a 1 5 5 21 
Cameron Ch cet eae eee So loo MRS Fe Aas eee 1 5 5 11 
‘* American Masterpieces -__- ae pe 1 2% Pa 27 
Honiton Miltonenes esos esa | Summer) === 22! 1 1 1 41 
‘“* English Masterpieces --_---- Lh EeN. ere e 1 5 5 24 
MG sf pa ee aie aries pe YN) all ce eee 22 1 5 5 14 
\ —e 
Res peleE mere here ay ots +s bac e TM 35 | 70% 110 802 
INAOSRrODGAte ase ee eee eke Me ye WSR SEE Sake Ta I Ri er eae | ere ees 496 
Rotaltanrolliment in: the, departments. 2202) 22 2 Ae eee ee ee ae ae Bad 306 
Average number of hours per week for each term ____--__-_____-_------------ 8624 


Notr.—In addition to the above, each member of the teaching force of the department has corrected 
and returned to the students an average of nineteen foolscap sheets of manuscript per day during the 
year; and the head of the department has held private conferences and rehearsals for the orations of each 
junior and senior. 


Respectfully submitted, 
AGRICULTURAL COLLEGE P. O.,, ) HOWARD EDWARDS. 


Nov. 10, 1893. \ 


DEPARTMENT OF DRAWING. 


To the President: 
Dear Str—The following is the report of my work in the department 
of drawing for the college year 1892-3: 
FALL TERM, 1892. 


Freshmen mechanicals in mechanical drawing, two hours four times per 
week-—eight hours. 
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Sophomore mechanicals in descriptive geometry, one hour each day— 
five hours, 


SPRING TERM, 1893. 


Freshmen agriculturals in freehand drawing; two divisions, two hours 
each—twenty hours. 

Freshmen mechanicals in machine sketching; two hours, three days— 
six hours. 

Sophomore mechanicals in machine dezign; three days, two hours— 
six hours. 

A class of spring freshmen to bring up in mechanical drawing; time 
indefinite. > 


SUMMER TERM, 1893. 


Sophomore mechanicals in elements of machine design—ten hours. 

Freshmen mechanicals in descriptive geometry—five hours. 

There have been no additions to the appliances of the department. 

During the year I have had charge of the preparation of photographs 
for the college exhibit at the World’s Fair. 

The negatives of college views are now in the care of Mr. Edgerton, 
stored in carefully made cases. The college possesses a more or less com- 
plete outfit for printing from these negatives, and Mr. Edgerton will 
receive and fill orders for photographs. 

Faithfully, 


Agricultural College. W. S. HOLDSWORTH. 


REPORT OF DEPARTMENT OF PHYSICS. 


President: 


Str—I have the honor to make the following report of the department 
of physics for the year ending June 30, 1893: 

Outside of my regular academic work, I have superintended the installa- 
tion of electric lights in the armory and chapel, and extended the system 
in the library. I also spent five weeks of the winter vacation at farmers’ 
institutes. 

I have met during the past year seven classes for lectures or recitations 
and six classes for laboratory work. ‘he following is an outline of the 
work: 

Two classes in elementary physics, mechanical freshmen and agricult- 
ural sophomores, each five days per week. The term was given to the 
study of the composition and general properties of matter force and 
motion, systems of units, hydrostatics, specific gravity, hydrodynamics, 
properties of gases, atmosphere, barometer and apparatus dependent on 
air. Fully illustrated by lecture table experiments. This term is the first 
of a series of three terms, popular lectures and quizzes; supplemented by 
a class in quantitative laboratory work covering the same ground. 
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One class, second term, elementary physics. Mechanical freshmen, five 
days per week. Study sound and light. The topics in sound were its 
“production, propagation, reflection and refraction, theory of music, 
analysis of sound and migratory motion. In light, velocity, photometry, 
reflection, refraction, dispersion, optical instruments, sources of light and 
polarization; lecture table experiments and laboratory class in meas- 
urements. 

Two classes, third term, elementary physics. Mechaniccl sophomores, 
five days per week, and agricultural juniors, five days per week (first half). 
Lectures and quizzes, first half: Heat, the dynamic theory, expansion, 
vapor tension, latent heat, hygrometry and specific heat. Second half: 
Maenetism, properties of magnets and processes of magnetization; elec- 
tricity, its sources, the units of frictional machines, batteries, measure- 
ment of voltage, resistance and current; inductive currents, magneto and 
dynamo. As in preceding terms, the laboratory work is largely quantita- 
tive and students become familiar with apparatus and methods. Through- 
- out the course in elementary physics, Atkinson’s Ganot was used as a 
reference book. 

One class in physics. Agricultural seniors, elective (number in class 
twenty-three). Class room work five days per week, and laboratory work 
five days per week. Subjects for both class and laboratory work were 
sound, light, electricity and magnetism, following much the same outline 
as given in elementary physics. ; 

_ One class in electrical engineering. Mechanical seniors. Text book, 

Slingo and Brooker’s Electrical Engineering. Five days per week, 
also electrical laboratory work four days per week. Lecture table appar- 
’ atus used when applicable. The laboratory work as follows: Construction 
and calibration of a galvanometer adjustment of different elements and 
determination of electromotive series. Finding current strength by plat- 
ing, by decomposition of water, by calorimeter. Determination relative 
values of horizontal and vertical components of earth’s magnetism. 
Operation Wheatstone’s bridge, magnetos, telephones, converters and 
accumulators. Determine characteristic of a series dynamo, a shunt 
dynamo, and a compound dynamo. Determination of efficiency of an 
electric motor. 

Special class. Summer school. Laboratory practice ten hours per 
week (one-half term), consisted m work with instruments of precision and 
attainment of some knowledge of the methods of physical manipulation. 

The department has made much progress during the past year. Appar- 
atus has been added to the laboratory equipment making it possible to 
give a regular course of instruction in verification of physical formule. 
The new fifteen-horse power boiler and engine are of especial value in the 
work in electrical engineering, besides affording opportunity to the stu- 
dent to do experimental work for their graduating thesis. Experimental 
work should form a large and important element in the education of the 
young man who expects to follow any techinal line. This college should 
furnish as fast as possible a well arranged and adequate equipment, well 
up to the times, for the students’ work in this department. The need for 
this training is fully acknowledged through the business world. Even 
now the well trained callege man may have difficulty in overcoming: the 
prejudices entertained by practical men. It is necessary the work done 
here unite the practical with the theoretical, so as to enable our graduates 
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to command the confidence and respect of those who intrust their interests 
to his knowledge and skill. 

As in past reports, this department continues to have urgent and immed- 
iate needs both for the laboratory work in physics and electrical engineer- 
ing, and the lecture table. 

Most respectfully submitted, 
PHILIP B. WOODWORTH, 


AGRICULTURAL COLLEGE, | Assistant Professor of Physics. 


June 30, 1893. \ 


REPORT OF THE DEPARTMENT OF MATHEMATICS AND 
CIVIL ENGINEERING. 


President O. Clute: 


Dear Str—Perhaps the most notable fact for record in the administra- 
tion of this department for the past year, is the successful working of the 
new arrangement of mathematical studies in both the agricultural and 
mechanical courses. It is too early to declare the schedule satisfactory in 
all its parts, but it is pleasant to note some of the benefits already 
apparent. Not the least of these is a considerably diminished irregularity 
of classification. We think, too, that an improvement in extent of ground 
covered and knowledge gained by the students can be credited to the new 
order of studies. The instructors of the department have been able to 
make more economical disposition of their time and have rendered more 
efficient service, by reason of the possibility of concentrating their energies 
on a few studies each term. 

There have been no changes in the teaching force of the department. 
Professor F. W. McNair and Instructor W. Babcock, Jr., have shared with 
me the work of instruction, and by wise and timely counsel and help, have 
assisted to secure whatever measure of success may be credited to the 
year’s work. Perfect harmony, so essential to the best work of any depart- 
ment, has existed here, and I have nothing of criticism to offer on the 
labors of the gentlemen named, but much in commendation. 

During the fall term, 92, owing to the press of work necessitated by 
the transition from the old mathematical schedule to the new, a class in 
preparatory arithmetic was satisfactorily tutored by Mr. A. F. Gordon, a 
graduate of this college. 


INSTRUCTION. 


The number of classes taught by this department in each term, and the 
total enrollment, are set forth in the following tabulation. 

Summer term, 1892. Juniors, one class in mechanics of engineering. 
Sophomores, one class in analytic geometry and one class in differential 
calculus. Freshmen, two classes in geometry and one class in algebra. 
Enrollment in these classes, 151. 

Fall term, 1892. Seniors, one class in graphic statics. Juniors, one 
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class in integral calculus. Sophomores, one class in trigonometry, two 
classes in algebra and one class in geometry. Freshmen, two classes in 
algebra and a preparatory class in arithmetic. Total enrollment, 212. 

Spring term, 18938. Seniors, one class in civil engineering. Juniors, 
one class in mechanics of engineering. Sophomores, one class in analytic 
geometry, and one class in surveying, with afternoon practice in the field. 
Freshmen, 1 class in geometry and three classes in algebra. Total enroll- 
ment, 206. 

Several subjects have been added to the list taught by this department. 
Among the elective courses offered to seniors in agriculture, is one calling 
for two terms’ work with us. The first term’s work is in civil engineering, 
so called, but is properly an extension of the earlier work in surveying, and 
is largely preparatory to the second term’s work under the title of agricult- 
ural engineering. The latter embraces principally so much of the 
engineering operations connected with land drainage, road construction 
and the building of ordinary highway bridges, as is possible to include in 
a term of twelve weeks, one hour daily. The subject of hydraulics is 
inserted in the new schedule of studies as an elective subject for mechani- 
cal seniors, and solid analytic geometry is displaced by graphic statics. 


EQUIPMENT. 


There has been few additions to our instrumental equipment during 
the year. Several surveying instruments have been overhauled and 
repaired by the makers, and we have made for our own use eleven iron- 
shod rods or “ flags,” and two stadia rods. Through the kindness of the 
Artificial Stone Co., of Lansing, we acquired by gift an assortment of drain 
tiles, sewer pipes and cement pipes, both straight sections and specials, to 
be used for illustration in the engineering classes. The above, with a 
slide rule of latest design and a few small tools, constitute all additions 
and improvements made up to the date of this report. 

As stated in my last annual report, an appropriation of $300 was made 
early in the year by the Board of Agriculture, for the purchase of books 
by this department for the general library. Of that sum, $217 was care- 
fully, and, I think, judiciously expended. The remainder of the sum 
appropriated was withdrawn from availability in December, 1892. 


PRACTICAL ENGINEERING. 


The plans for the sewerage of the college grounds, first submitted about 
a year ago, have been extended, and the lines are staked out in anticipa- 
tion of a favorable consideration of the plans by the board. A small map 
of the grounds and farm has been prepared for the use ofthe board. Plans 
for the drainage of the cellar of Howard Terrace, and sewerage for the 
same building, have been submitted. 

In conclusion, let me thank you, sir, for your continued help and sup- 
port, and acknowledge my many obligations to you for assistance in mak- 
ing the past year a prosperous one for the department. 

All of which is very respectfully submitted, 

H. K. VEDDER. 


AGRICULTURAL COLLEGE, 
June 30, 1893. 
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BREPORT OF ~ THE < DEPARTMEN?®T OF “HISTORY. AnD 
POLITICAL ECONOMY. 


To the President of the Michigan Agricultural College: 


I have the honor of submitting the following report: 

The department of History and Political Economy came into my hands 
at the beginning of the summer term in 1893. ‘Two classes of seniors 
presented themselves for instruction; one numbering twenty-three for 
work in civil government and United States history, the other numbering 
eighteen for work in political economy. The work of the first class was 
based upon Luske’s Civil Government and Johnston’s American Politics. 
An attempt was made to combine a considerable amount of outside read- 
ing with text book work, and an arrangement was entered into by which 
those reporting upon a certain number of references to such books as 
Bryce’s American Commonwealth, Schouler’s Adams’ and McMasters 
Histories of the United States, etc., were exempt from examination at theend 
of the term. A number of written reviews during the term, close atten- 
tion to recording daily standings and an examination of the reports on 
references submitted for the final examination. An attempt was made 
throughout the course to get an understanding of the present political 
problems in city, state and nation, and to note the causes, progress and 
settlement of our past political problems. The interest shown by students 
in these questions was gratifying to the teacher and complimentary to 
themselves. 

The work in political economy being shortened by two weeks of vaca- 
tion at the end of the term little work was done outside of the text book. 
Walker’s Political Economy was the basis for this work, and some special 
attention was given to such economic problems as trades unions, taxation, 
coéperative business and the use of money. 

By a vote of the faculty during this term an agreeable change was made 
in the course of study for this department in the substitution of English 
for Ancient History. So much of the subsequent work of the student in 
economics, philosophy, English and American literature and American 
history is somewhat dependent upon this study that the change is in every 
way commendable. With the recommendation that some books in history 
be purchased to fill out incomplete sets now owned, and that some recently 
published works in economics be added to the library this brief report is 
finished. 

Respectfully submitted, 
WILBUR O. HEDRICK, 
Assistant Professor of History and Political Economy. 


REPORT OF THE LIBRARIAN. 


President O. Clute: 


I have the honor to present the following report on the library, for the 
year ending June 30, 1893: 
The growth of the library during the year has been as follows: Bound 
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volumes, purchased, 334; donated, 124; by binding, 204; total, 662. 
Unbound volumes and pamphlets, purchased, 55; donated, 408. Total 
additions, 1,143. 

The library now numbers 15,621 bound volumes, and about 4,142 
unbound volumes and pamphlets. 

We are indebted to the following for bound donations: 


Appleton, F'. H.—Massachusetts Agriculture, 1792-1892. 
Brownless, A. C.—Melbourne University Calendar, 1893. 
California—Horticulture, 1892. : 
Canada—Journals of the Legislative Assembly. 
ui: ss s Council. 
Sessional Papers. 
Corbin, Mrs. N. D.—Harper’s Intro. Geography. 
Godwin, D. J.—Resources of Tennessee. 
Goodman, L. A.—Missouri Horticulture, 1891. 
Hammond, A. C.—Trans. Ill. Horticultural Society, 1892. 
Hitcheock, C. W.—Michigan Medical Ass’n, Report, 1892. 
Indiana.—Agriculture, 1891-92. 
Trans. Horticultural Society, 4 vols. 
Illinois.—State Dairymen’s Association Report, 1892. 
Loomis, M. F.—Cyclopedia of printing. 
MeMillan, Hon. J.—Senate Ex. Doc., vol. 10. 
Massachusetts.—-Agriculture, 1892. 
Meadville Theological School.—Tools and the Man. 
Michigan Reports.—Agriculture, 1891. 
\ Corrections and Charities, 1891-92. 
Ave Documents from Secretary of State, 23 vols. 
Labor Bureau, Tenth Annual Report. 
Pioneer Collections, vols. 19, 20. 
State Board of Health Report, 1890. 
State Horticultural Society Report, 1891. 
Supreme Court Reports, 4 vols. 
Minnesota.— Horticulture, 2 vols. 
Missouri.—Horticulture, 1891. 
Mohler, M.—Kansas Agriculture, 1891-92. 
Morrison, W. K.—Wisconsin F'armer’s Institutes, 1891. 
Nesbitt, R. T.—Georgia Agriculture, 1892. 
North Dakota.—Agriculture and Labor, 1891-92. 
Ottawa, Department of Agriculture.—Studies in Plant Life in Canada. 
Pilcher, J. H.—Life and Labors of Elijah H. Pilcher. 
Present to Youths and Young Men, 2 vols. 
Richmond, O. H.—Temple Lectures. 
Smithsonian Institution.—Report, 1690. 
Bureau of Ethnology, Seventh Annual Report. 
Contributions to Knowledge, vol. 28. 
Contributions to North American Ethnology. 
y Proc. U. S. Nat. Museum, vol. 14. Report, 1889. 
S Stoekwell, G. A.—Rhode Island Agriculture, 1887. 
Stout, Hon. B. G.—U.S. Coast and Geodetic Survey Report, 1890. 
Texas.—A griculture, 1891. 
U.S. Department of Agriculture.—4. 
Interior, Pub. U.S. Geol. Survey. 
Navy, 3 vols. 
State, Commercial Relations, 1890-91. 
Treasury, 2 vols. 
War, 15 vols. 
Labor Commissioner, Report 1891. 
Proc. Nat. Conference of Corrections and Charities, 1892. 
R. R. Commisioner, Statistics of Railroads, 1891-92. 
Vermont.—Agriculture, 1891-92. 
Virginia.—Agriculture, 1892. 
Winchell, N. H.—Geol. Survey of Minn., Bulletin, No. 7. 
Wisconsin.—Horticulture, 1891-92, 2 vols. 
State Dairy and Food Commissioner Report, 1892. 
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Unbound Donations. 


American Acad. of Medicine, 1. 

Museum of Nat. History, 2. 

Pomological Society, Proc. 1891. 

Society of Mech. Engineers, Trans., vol. 13. 
Australian Museum, Records 4, Report 1891. 
Brisbane.—Agriculture, 2 vols. 

Canada.—Geol. and Nat. Hist. Survey, 3, Report 1888-89. 

General index to J’! of Legislative Assembly. 
Canadian Institute.—Trans. 

Paleontology. 

California.—Horticultural Society, 8. 
Viticulture, Report 1891.. 
Cincinnati.—Society of Nat. History, 4. 
Clotten, F. E.—J’l of the British Dairy Farmer’s Ass’n, vol. 7. 
Clute, Pres. O.—Memorial; Dr. T. C. Abbott. 
Colorado.—Agriculture. 
Consular Reports.—16 numbers. 
Essex Institute Vol. 2+. 
France.—Agriculture, 10. 
Geol. and Nat. History Survey of Minn., 2 N. H. Winchell. 
Indiana.—Academy Nat. Sciences, Proc. 1891. 
Illinois.—Agriculture. 
Johns Hopkins Univ., 1. 
J’l. Elisha Mitchell Scientific Soc., F. P. Venable. 
Kansas.— Historical Society, Report 1890-92. 
Kellogg, V. L.—Injurious insects. 
Louisiana.—Agriculture, 1892. 
Madras.— Agriculture. 
Massachusetts.—Horticulture Report, 1891; Rob’t. Manning. 
Michigan State Library.—U. S. Statute’s, 17. 
Minnesota.— Horticulture, 
New/England.—Hist. and Geneological Register. 
N.S. Wales.—Agricultural Gazette. 
New York.—Meteorology, D. Draper. 
Ohio.—Meteorology, 1891. 
Ontario Reports.—Bee Keeper’s Ass’n, 1891. 
Commission for dehorning cattle. 
Central Farmer’s Institutes. 
Dairymen’s Association. 
Poultry and Pet Stock Association. 
Pickering, E. C.—Chron. History of plants. 
(uebec.—Commissioner of Agriculture, 6. 
Rhode Island.—Agriculture, 3. 
Royal Botanic Gardens, Trinidad, Report, 1891. J. H. Hart. 
Smithsonian Institution.—28. 
‘Tennessee.—State Board of Health, Bulletins. 
United States.—Coast and Geod. Survey. 
Geological Survey, 4. 
Department of the Interior, Census Bulletins. 
Bureau of Education, 1. 
Navy Department Report, 1891, Naval Observatory. 
State Department, Bureau of American Republics, 2. 
Treasury Department Quarterly Reports, Bureau of Statistics. 
Foreign Commerce, 1892. 
; War Department, Army Directory. 
General Atlas, 9 parts. 
Virginia.—Agriculture, 1892 
Waterhouse, S.—2. 
Wheeler, C. ’.—F lora of Michigan. 


The reading room is supplied with the following periodicals. 


Agricultural Gazette. 
Annals of Botany. 
Analyst. 

Australasian. 
Blackwood’s Magazine. 
Canadian Entomologist. 
Chemical News. J 
Edinburgh Review. 
Electrician. — 
Engineering. 
Englische Studern. 
Garden. 

Gardener’s Chronicle. 
Gardening World. 
Journal of Anatomy. 


Agricultural Epitomist, 
Science. 


American Agriculturalist. 


Bee Journal. 


Cheese Maker. 
Chemical Journal. 


Cultivator. 
Dairyman. 
Florist. 

Gardening. 


Journal of Mathematics. 
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PURCHASED. 


FOREIGN. 


Horticulture. 


| Lancet. 

| Magazine of Art. 

| Mind. 

N. British Agriculturist. 


Revue Horticole. 
Veterinarian. 
Veterinary Journal. 
Westminster Review. 


AMERICAN. 


Jersey Bulletin. 


Morphology. 
Judge. 
Kansas F'armer. 


Journal of Chemical Society. 


Royal Agricultural Society. 
Royal Microscopical Society. 


. International Journal of Ethics. _ 


Johns Hopkins University Studies, 
Circulars. 
Journal of Analytical Chemistry. 
Association of Am. Engineers. 
Comparative Medicine. 
Franklin Institute. 


Science. Magazine of American History. 
Machinist. Mechanics Monthly Magazine. 
Manufacturer and Iron World.| Michigan Farmer. 


Meteorological Journal. 
Microscopical Journal. 


Naturalist. 


Veterinary Review. 


Andover Review. ., 
Annals of Mathematics. 


Amer. Acad. Political Science. 


Arena. 
Army and Navy Journal. 
Art Amateur. 


Astronomy and Astro-Physics. 


Atlantic. 

The Auk. 
Bacteriological World. 
Beekeeper’s Review. 
Botanical Gazette. 
Breeder’s Gazette. 


Bulletin of the Torrey Botanical Club. 


California Farmer. 
Catalogue of U.S. Publi 
Century Magazine. 
Chicago Times. 
Christian Union. 
Contemporary Review. 
Cosmopolitan. 

Country Gentleman. 
Dakota Farmer. 

Detroit Free Press, daily 


7 


Microscope. 

Modern Language Notes. 

Nation. 

Nature. 2 

New York Tribune. 
News and Courier. 

| Nineteenth Century. 

| North American Review. 


| Ohio Farmer. 
Ornithologist. 
Pacific Rural Press. 


Poultry Journal. 
World. 

cations. 

Power. 

Prairie Farmer. 

Price Current. 

Public Opinion. 


Psyche. 
Puck. 


Northwestern Lumberman. 


Popular Science Monthly. 


Proc. Academy of Natural Sciences. 
American Philosophical Society. 
Boston Society of Natural History. 
Entomological Soc’y of Washington. 

Political Science Quarterly. 


; Railroad and Engineering Journal. 
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Phil. Trans. of the Royal Society of London. 
Proceedings of the Royal Society of London. 
Revue General de Botanique. 


Publication of the Am. Economic Society. 


» 
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Detroit Tribune, daily. 

Drainage Journal. 

Economics Quarterly. 

Education. 

Educational Review. 

Electrical World. 

Engineering Mechanics. 

Engineering News. 

Entomological News. 

Farmer’s Review. 

Farm Implement News. 

Fortnightly Review. 

Forum. 

Garden and Forest. 

Gardening. 

Harper’s Monthly. 
Weekly. 

Independent. 

Industry. 


Donated or received in exchange: 


Adrian Weekly Times. 


* Albion Recorder. 


Allegan Gazette. 

American Creamery. 
Horse Breeder. 
Missionary. 
Sentinel. 
Swineherd. 

Avalanche. 

Baltimore. 


Cadillac News and Express. 


Charlevoix Democrat. 
Charlotte Republican. 
Christian Register. 
Clinton Independent. 
Coldwater Republican. 
Dairy Column. 
Messenger. 
Deaf Mute Mirror. 
Evening News, Saginaw. 
Farm, Field and Fireside. 
Farm and Fireside. 
Farm and Home. 
Farm Journal. 
Farmer’s Advocate. 
Home. 
Journal. 
Fruit Grower’s Journal. 
Good Health. 
Grand Rapids Democrat. 
Grand Traverse Herald. 
Grange Bulletin. 
Visitor. 
Hillsdale Leader. 
Standard. 
Hoard’s Dairyman. 
Holstein Fresian Register. 
Home Companion. 
Homestead. 
Hospidor. 
Industrial American. 
Industrialist. 
Ingham County News. 


Railroad Gazette. 
Republic. 
Review of Reviews. 
Rural New Yorker. 
Shakespeariana. 
Science. 
Scientific American. 
Supplement. 
Scribner’s Magazine. 
Southern Cultivator. 
Technical Index. 


Trans. American Entomological Society. 


of the Linnean Society. 
University Extension. 
Vick’s Monthly. 
Voice. 
Weekly Bulletin. 
Western Farmer. 
World’s Columbian Exposition. 


Jonia Sentinel. 

Jonesville Independent. 

Journal of Agriculture. 

N. Y. Microscopical Society. 

Kalamazoo Weekly Telegraph. 

Lansing Journal, Daily. 

* Weekly. 

Literary News. 

Locomotive. 

Louisiana Planter. 

Mail and Times. 

Maryland Farmer. 

Mid-Continent Magazine. 

Midland Republican. 

Mirror and Farmer. 

Moderator. 

Monthly Weather Review. 

National Stockman and Farmer. 

Official Gazette. 

Orange Judd Farmer. 

Pharmaceutical Era. 

Practical Farmer. 

Roscommon D. 

Saginaw Courier Herald, Daily. 

Social Economist. 

State Democrat. 

Republican. 

Sugar Beet. 

Toledo News. 

Three Rivers Tribune. 

Traveler’s Record. 

‘l'raverse Bay Eagle. 

University Record. 

Weekly Bulletin. 

Free Press. 
Review. 

Western Agriculturist. 
Plowman. 
Swineherd. 

Wisconsin Harmer. 

Wolverine Citizen. 

World, N. Y. 
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The library is open to students about fourteen hours daily. 3,414 books 
have been loaned during the year; no record is made of books used in the 
room, or of those in the various department offices. 

During the winter the library was classified according to the “Cutter” 
system of classification, and a new card catalogue, on the dictionaty plan 
commenced. The work was under the direction of Miss Annie White, of 
the Boston Athenaeum, assisted by H. M. Goss, H. Lake and the librarian. 
The work of accessioning and shelf-listing the books was also begun, and 
is still in progress. The work assigned to students has been most satis- 
factorily performed. 

The books in the experiment station library have also been classified, 
catalogued, accessioned and shelf-listed. The library now numbers 1,174 
bound volumes, not including experiment station reports. 

Additions have been made as follows: Bound volumes, by purchase, 70; 
by gift, 7; by binding, 59, total 136. Unbound volumes and pamphlets, 
by purchase, 148; by gift, 29; total, 147. 

We also receive the publications of the U. S. Department of Agricult- 
ure, and the bulletins and reports of the various state experiment 
stations. 

The bulletins used by the various experiment stations have been care- 
fully preserved, files completed and bound in 46 volumes, complete to 1893. 
These books with a complete set of the journal of the Royal Microscopical 
Society (1878-1893), form the most valuable additions made to the 


library during the year. 
LINDA E. LANDON, 
Librarian. 
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{ For members and organization of the State Board of Agriculture in charge of the 
station and the list of officers, see pp. 4 and 5 of this volume.| 


EXPERIMENT STATION. 


The work of the station during 1892-3 has continued along the same 
lines as during the previous year. The usual number of bulletins were 
issued and the demand for them by the people of the State has greatly 
increased and still but a limited number of the farmers of the State 
receive them. It will be the aim in the future to secure a larger circula- 
tion of the bulletins among those who are entitled to receive them. 


I. H. BUTTERFIELD, 
Secretary. 


REPORT OF THE SECRETARY AND TREASURER FOR THE YEAR END- 
ING JUNE 30, 1893. : 


July 1, S92 —-Roxbalance.on hands). = 5 oes sae ae $618 33 
Aug. 2,1892—-“ U. S. treasury on account of, 1st quarter 226) asf00.00 
Nov. 5, 1892— * “ Oye 22.5 BOO 
Jan. 9, 1893— “ ‘ as it <e Od: ‘s 310900 
May 23, 1893— “ a s “ % Se Gay pace 3150500 
June 30, 1893—To license fees on 50 Commercial fertilizers ____ 1,000 00 
ss “ To miscellaneous reéeipts as per accounts filed 
in the office of the State Auditor General__- 1,037 05 
s “ By disbursements as per vouchers filed in the 
office of the State Auditor General ____ ____- $18,150 63 
‘8 i Opa lanceiOVCLara wilh se ope ek eee ee ae 495 25 


$18,150 63 $18,150 63 


SUMMARY OF DISBURSEMENT ACCOUNT. 


Buildings— 
To completion of farm department seed room____- tt ees $258 12 
To completion of apartment house.__. -_.._._____._-L__- 2,486 OL 
—— $2,744 13 
Salaries— 
DR GRGUEOCLOR Sao opel VRE ee ey eee eee eek sp 5 as $500 00 
Seeretany and treasurers 2 — a: iat ee ee ee 500 UO 
Librarian ___.—- CU ep TELLS i oie RS 120 00 
three heads of departments SUA Oty Va i ie See HEN 1,500 OO 
twelve assistants _ Ba Seat Ra yet les A eee ed 5,957 76 


— 8,577 76 
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Farm Department— 


Movlabors S22 Sula aes Aes ce gee aad $519 15 
lambs, $444.50; apparatus, $74, 71; "other property, 
SSIRSD SCAMS to alee a Dee is Tye Se ee eee Ee 649 97 
stationery, postage and freight, $109.45; feed, $324.79_ 434 24 
thermometers which were resold ____---------------- 150 00 
Bin Oriya eee eee peer eee es Sb, Skee oe Be 129 84 
== $1,883 20 
Grayling Substation— 
TOPOL) oY eb, SR aE Ne ar yee, $708 49 
fertilizers, $132.88; seeds, $51.39; travel, $53.69; sun- 
Cevrpe arent te Ake PRES ee ee 259 44 
oe 967 93 
South Haven Substation— 
Mojlabonse eso sos fs Se SS be LIES TED 
rent, $69.26; travel, $25. 85; ‘seeds and plants, $13. 44; 
fertilizers, $106. SE OUT TAPS AChR RB Td ee 215 40 
SHUT CIEE, 2s A aE WI get eS 67 52 
oe 1,680 67 
Other Substations— 
Mopravels pod oo vrenth ola OOee- Sree sas 2 Set a ie 35 25 
Library— 
CS: TEG%OT ESS) MG cA RANI aC MT ee Foe a ik ge Or 500 68 
Offices— 
To traveling and convention expenses Tei AR en 8 NS $148 11 
mailing list, $74.32; copying press, $40.00; stationery, 
PBI) 1 me eas wae AAD EAR ety aera A ge Me eee 125 17 
weather service, $113.45; sundry, $2.40______-_-_--__- 115 85 
——- 389 13 


$18,150 63 


This expenditure may be more briefly summarized and classified as 
follows: 


Salaries omouicers-at central station! 2-222 ai. ye eae ee SN $8,577 76 
Wiierere spemmmann intent weap tortie we UE NOM NS PENG Bg aioe Wa Sse 3,086 65 
Tsar Ke ca yeap si) SE Sea RSS pe Fo ca le mn eb gE ee Og 2,744 13 
ONTO OT Urea UIA HOE Sees ta Satay 7 i Dc a aR Ee aes Se a ak 1,516 94 
SES Gies NET perl ke ans IR ea hf Rak Ta i pa Ui A ee le Na 172 36 
Rn vein gaexXpONn SOGr oes sete tee tmnL ii ee Ns Fd Dae hag A ie ede AN 321 35 
Ttevaccl Gua sea upd ea(ey pees ee Abe el ee ANT a Se i ee Ur Ae a ee UL aera Oa 637 32 
Miscellancous 4225 Sere in sa) ee Lek hg: Wate ATU IN RE GRE PAPA NE Tal KENT Ay ge 1,094 12 


$18,150 63 


As the provisions of an act of congress approved March 2, 1887, under 
which this experiment station is organized, limit the amount of each 
year’s appropriation which may be used for ‘puilding purposes to 5 per 
cent of such appropriation, and also require that the entire appropriation 
for each year shall be expended during that year in order to entitle the 
station to receive the full amount of the following year’s appropriation, it 
is necessary to make the following divided statement of the above account. 
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GENERAL ACCOUNT OF EXPERIMENT STATION. 


By balance on hand from last fiscal year---_- ---_ --------<---=--+--------- 


recelpis trom W.,.9. treasurer fomlscal years cs) hens ee ee 
OLNGY*SOULCES = ars Ae Me eS eee EE oe Rn ee ee 
To disbursements from funds rec’d from U.S. for buildings___ . $750 00 - 
other purposes 14,250 00 
other sources for 
Dilding see = 1,994 13 
sundry sources for 
other purposes ____ 1,156 50 


balancerovergrawlee so. occ sa ee ee ee ee Ce ee a ee ee 


$618 33 
15,000 00 
2,037 05 


$18,150 63 


$18,150 63 


INVENTORY. 
Lands donated to the station— 
80 acres at Grayling, fenced and improved ________. -__- $1,850 00 
Halt th SO. nELaven\ nc. if Seg bb bee ae ee 500 00 
Buildings— 
Hixperiment feed barn +£2.92 555s e a =k ees 1200700 
Horticultural laboratory, experimental rooms ___-___-~-- 1,200 00 
Veterinary laboratory, experimental rooms___- -_--____- 250 00 
PNG ONY A oe SR nt Bak ome ReY Me BS <2 A i ee SS eg 600 00 
ORC IN @ PM OUSC Re ae 2 sae ee ee A Toe Ener nee 1,500 00 
Heed tiie sass eo te pei tis) at eek 100 00 
Sib tacultymoull dine yee ee ee ees 3,500 00 
ISTEC=(o Win Coo) sal STAM IRS Rate epee cage eon SS 12 Ee a Ram eee OS TB 725 00 


Library and offices of director and secretary— 


ROD TbOOK sa aes a ake te ee a ee ee) Se 2,165 00 
nes Acard s Cases net. see. ee eee an Pee 114 00 
RUTTEN GUO © LCL sys 6 ee men Ny ee Nh ee 75 00 
Onemalingvlistan ity per =a ee eee Skee 246 08 
Farm department— 
Myroliveskiead (Cautle sei: fe mics se ccme ee eta ae nw Sens $945 00 
iiwenty-clcbtishesp!:2- {2s stasis ieee is Wal 75 00 
Officelequijpmi enh) se ee 376 00 
ROO) Me See es Sh Se a Rabat Deron let © s\n res 466 40 
Horticultural department 
ONewOT SO seas Rep RUE eR gaia en ee 2 S100 00 
Office furniture, implements, etc.____ ____ --__-__.---- z 800 O07 


Chemical department— 
Thermometers, $154.20; balances, $550.45; platinum, $250.85; sun- 


dry jap paratusvg0/ 530k 2 ot: Ps ys oa ee ee 
Botanical department— 

Niseroscopes and. BCCBSSOLIese eee ae eee ee $312 50 

Hurniture.and sundrysapparatus sess 2 eee ee 186 69 


Veterinary department— 

Instruments and sundry appandvuseo== 22 sen nee eee 
Zoological department— 

IM crascopes’ Cased, 6tC.o4 227-2 © Se 2 oa a AREY aed ey Pan 
Apiary— 

IBECsAHLOCK and toOlss == 7) ee ere ees 5 ee ees 2 Ee eee 


$2,350 00 


$9,075 00. 


2,600 08 


1,862 40 


900 07 


1,930 75 


$21,016 59 
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REPORT OF THE AGRICULTURIST. 


To the Director: 

Since writing my last annual report Feb. 1, 1893, two bulletins have 
been issued by this department, both upon potatoes. The first upon 
amounts of seed being especially exhaustive of the subject. The many 
complimentary notices of this bulletin have been gratifying to all con- 
cerned in its make up. 

The interesting experiment in lamb feeding in progress during the 
winter has been completed and the material is now practically ready for 
publication. Some investigations have also been made into the practica- 
bility of silage as a commercial product, also as to its feeding value. 
Experiments in horn killing with various compounds and dehorning have 
been made. A large amount of experimentation has been begun in rela- 
tion to corn smut; to determine its life history, methods of infection and 
preventatives therefor. In this work since the retirement of Mr. Holden 
IT am under great obligations to Mr. C. F. Wheeler, the efficient botanist 
of the station, who has practically taken charge of the experiment, also to 
the chemical department for counsel and material. 

The plat experiment to determine the personal equation preparatory to 
important fertilizer experiments covering long periods, which were 
begun some years since, have been continued. 

Experiments upon the smut of oats and barley, different methods of 
treatment; corn selection, deep and shallow cultivation, different distances 
apart, hills vs. drills, different amounts of seed and varieties for silage 
purposes, roots, the most profitable kind and cost of growing for field 
crops; grass, best kind for meadows; various leguminous plants for fodder 
purposes, have all been begun, and will undoubtedly be reported upon by 
my successor, either by bulletins or otherwise in due season. 

At Grayling practical methods of improving the soil by growing and 
plowing in spurry and the application of cheap fertilizers, such as ashes 
and land plaster have been outlined placed in the hands of Dr. Palmer 
who has been so long connected with that station. Some tests are also 
being made there with chemical fertilizers and some new plants are being 
tested. The doctor will undoubtedly report upon these at the close of the 
year. 

I have to thank all those who have heartily codperated with me in this 
work, and wish the highest success to those who take it up after me. 

P. M. HOWARD, 
AGRICULTURAL COLLEGE } Agriculturist. 
June 30, 1893. 
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REPORT OF THE HORTICULTURIST. 


To the Director: 

Srr—Although the early part of the season of 1893 was quite favorable 
for the development of garden crops, the severe drought which lasted 
from the early part of July until the last of August, cut short many that 
matured late in the season. As might be expected, the wet weather of 
early spring was quite favorable to the development of fungi, but, as it 
became dryer, the injury was noticeably decreased. 

The results obtained from the experiments of 1892 were compiled and 
sent out in bulletins. From the fact that much of the time of my assist- 
ants and myself was taken up with closing up the fall work, and during 
several weeks in the winter, in attending farmer’s institutes in different 
parts of the State, the preparation and distribution of the bulletins was 
considerably delayed. In spite of this, however, the bulletins were in the 
hands of the farmers in season for their use the following year. Were 
outside duties not allowed to interfere, the results of nearly all of our 
experimental work could be compiled and in the printer’s hands by the 
first of January. The farmers would then receive the bulletins at a time 
when they have ample leisure to examine them. 

The following bulletins were issued: No. 88, Fruit Report, South 
Haven, December, 1892; No. 90, Vegetable Tests, February, 1895; No. 92, 
Small Fruit Notes; Spraying, August; 1893; No. 100, Eighty New Straw- 
berries, August, 1893. We also have nearly if not quite ready for the 
printer, the following: Peach and Plum Culture in Michigan; A Year 
Among Fruits (South Haven); Michigan Fruit Notes; Strawberries and 
Raspberries; The Potato and Potato Scab; Notes on New Vegetables. 


VARIETY TESTS OF FRUITS. 


In most respects the strawberry crop would be pronounced a success, as 
the fruit was large and perfect. Many of the varieties were considerably 
troubled by leaf rust, and on such sorts the fruits dried up before ripening. 
In addition to one hundred and fifty old kinds, we fruited eighty new 
sorts for the first time in 1893, and as soon as possible after the crop was 
harvested, our notes and conclusions were written up and published in 
bulletin No. 100. 

Up to the first of July, the raspberry and blackberry crop promised well, 
but it was cut short by the drouth. The old cherry trees bore a full crop, 
and a few of the young ones gave a sufficient number of fruits to indicate 
the value of the variety, so far as the characteristics of the fruit are con- 
cerned. The results with plums and peaches were quite similar to those 
with cherries. The pears gave a small crop, but the apple trees were so 
weakened by the unfavorable conditions of the previous year, that the 
crop was very light. Many of the trees of all kinds in the young orchards 
give promise of a good crop in 1894. 


INSECTS AND FUNGI. 


From the fact that the frequent rains during the early part of the season 
rendered the application of remedies, at the proper time, quite difficult, 
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and because the dry weather of midsummer put a stop to the development 
of the fungi, the results obtained from our experimental work in the line 
of fungicides, were not as striking as would have been the case under 
different circumstances; yet, in every case where there was any noticeable 
amount of fungi, the application of fungicides had a good effect. The 
best results however, were obtained at the South Haven substation, where 
very beneficial results were secured in the treatment of peach leaf curl, 
peach and plum rot, grape mildew, raspberry anthracnose, strawberry 
leaf blight and the diseases of the currant, gooseberry and quince. 

Early in the season arrangements were made with a number of fruit 
erowers in various sections of the State for codperative work with fungi- 
cides, and although, for various reasons, the results were not as good as 
might be desirable, the persons who undertook the experiments and many 
of their neighbors were so impressed with the value of the treatment that 
they expect to spray thoroughly their entire orchards the coming season. 

As an indication of the use of fungicides, it may be said that while the 
amount of copper sulphate used in the State for this purpose in 1892 was 
less than 1,000 pounds, it increased in 1893 to at least five tons and from 
present indications it is not likely to be less than twenty-five tons in 1894. 

The cheapest and most efficient fungicide found up to the present time 

is the well known Bordeaux mixture, and as the arsenites can be more 
safely applied when used in combination with lime, the use of the two 
remedies, at one time, lessens the cost of application, and increases the 
efficiency of both. 

As there were many calls for information on this subject, a portion of 
bulletin 92 was devoted to this subject. 

The discovery of the cause of potato scab, and the remedy for it, seemed 
to warrant some attention to learn the proper strength and duration of 
time for the application. The experiment was so complete in all its 
details that we shall be able to announce to the farmers a way of increas- 
ing the value of the potato crop of the State from ten to twenty-five 
dollars per acre at an expense not exceeding ten cents. 


The method of treatment found to be best is not essentially different 
from that of Prof. Bolley, who first discovered the nature of the disease. 


FERTILIZER TESTS. 


The field tests of commercial fertilizers upon both fruits and vegetables 
was continued about as in previous years. We also did something in the 
way of codperative work with these materials in different parts of the 
State. This was done in order that we might learn whether commercial 
fertilizers could be applied with profit to fruit crops. As the tests were 
carried on in fruit growing districts, it also gave the neighboring fruit 
erowers an opportunity to judge for themselves as to the profitableness of 
the application. 


VEGETABLE TESTS. 


The work of testing the novelties in vegetables sent out by the seeds- 
men has been kept up. and the usual report will soon be issued. While 
the number of novelties is rather less than in past years, it could be still 
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further reduced without loss to the gardener, as a large part of them are 
less valuable than many of the old sorts. 


DISTRIBUTION TO SUBSTATIONS. 


As our supply of nursery trees increases we are able to do more in this 
line, and in 1893 the number of persons supplied was more than twice as 
large as in previous years, and the increase in the number of trees was 
even greater. The propagation of the trees affords excellent practice for 
the students, and by sending them out as above we are not only able to 
secure a careful trial of the trees in various parts of the State, but are able 
to place them at points from which they can be distributed among the 
farmers of the different localities. 


SOUTH HAVEN SUBSTATION. 


The work at this point has been continued under the care of the well- 
known pomologist, 'l. T. Lyon, and as the trees first planted are now com- 
ing into bearing, from this time on, the value of the results will gradually 
increase. In addition to the v ariety testing, much valuable work has been 
done the past year in the line of fungicide tests. The report for the year 
is now in the printer’s hands and will be published as Bulletin 104. 

Some of the trees and plants, notably the cherries, raspberries and 
strawberries, were more or less‘injured by the extremely wet weather of 
the spring of 1892, but they have now nearly, if not quite, recovered. 
During the year we have increased the number of tile drains where it has 
seemed necessary, and no further trouble is anticipated. 

The trees in the station orchard at Grayling have made a fair growth 
considering the conditions, and thus far appear to be entirely hardy. 
While it is not likely that any large proportion of the Russian varieties 
will prove valuable in most sections of the State, their superior hardiness 
may make them desirable at the north. 

In my experimental work I have been aided by Mr. H. P. Gladden and 
Mr. R. J. Coryell, who have acted as assistants for several years. The 
work has for the most been divided befween them, and, with the help of 
the students of the upper classes, the crops have been grown by them and 
the notes taken. 

Very respectfully, 
AGRICULTURAL COLLEGE, } Lt RY FART 
Dec. 81, 1893. \ 


SUMMARY OF METEOROLOGICAL OBSERVATIONS AT THE 
MICHIGAN AGRICULTURAL EXPERIMENT STATION 
FOR THE YEAR 1892. 


IN CONTINUATION OF THE SAME SERIES OF OBSERVATIONS RECORDED 
FOR THE MICHIGAN AGRICULTURAL COLLEGE SINCE 1863. 


BY R. C. KEDZIE, PROFESSOR OF CHEMISTRY AND CHEMIST OF THE STATION. 


[| Latitude 42° 43' 56'', longitude 7° 25’ 61'', height above sea, 834 feet. | 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Barometer reduced to 
freezing point. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Relative humidity 


or per cent 
of saturation. 
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36| 57| 85 


89 53 86 
100 82} 100 
84 61 73 


80 53 1 
80 50 53 
100 | 100} 100 
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88 70 80 
89 40 73 
80 39 68 
79 | 54 71 
78 36 71 
100 35 40 
61 91 82 


Pressure of vapor, 


Barometer reduced to 


in inches. freezing point. 

sjes | = 3 5 

a: A < a4 4 z 

N ao ~~ | for) | 
106 | .100 | .091 | 29.389 | 29.412 | 29.439 29.413 
086 | .101 129 | 29.445 | 29.425 | 29.403 29.424 
123 | .160 199 | 29.385 | 29.230 | 29.169 29.261 
188 | .175 174 | 29.126 | 29.097 | 29.081 29.101 
142 | .138 160 | 29.085 | 29.117 | 29.159 29.120 
111 | .139 155 | 29.205 | 29.185 | 29.159 29.183 
153. | .125 182 | 29.111 | 29.002 | 28.905 29.006 
181 | .188 167 | 28.622 | 28.548 | 28 575 28.582 
148 | .208 111 | 28.538 | 28.353 | 28.679 28.523 
068 | .070 082 | 28,726 | 28.847 | 29.019 28.864 
0&2 | .082 094 | 29.158 | 29.166 | 29.085 29.136 
129 | .13U 125 | 28.846 | 28.964 | 29.085 25.965 
O74 | .O74 O6t | 29.265 |} 29.263 | 29.373 29.300 
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089 | .100 118 | 28.806 | 28.766 | 28.955 28,842 
060 | .082 084 | 29.351 | 29.41%} 29.453 29.406 
060 | .095 082 | 29.559 | 29.503 | 29.391 29.484 
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135 | .236 170 | 29.240 | 29.166 | 29.187 29,198 
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147 | .136 076 | 29.404 | 29.382 | 29.295 29.360 
129 | .216 | .195 | 29.091 | 28.989 | 28.974 | 29.018 
212 | .251 | .254 |. 29.027 | 29.144 | 29.170 29,114 
NOG) 2035. 198) [2s ee eS ee 29,121 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer in Relative humid- | Pressure of vapor, Barometer reduced to 
open air, Tope ee cent in inches. freezing point. 
Day of 
month. q 
= 
>| fale Pest ee oe ean (ge (ve ae — = Fr Re =p = a = : 
< Ay a | 3 < Ay ay < A aa < AY AY g 
| Nn lor) a) | nN for) L Lo | lor) | Nn a =| 
1 Le et a 46 70 67 61 84 53 55 | .262 | .885 | .862 | 29.129 | 28.927 | 28.888 28.985 
eenie. Le 57 64 55 5824 52 34 56 | .242 | .208 | .243 | 28.780 | 28.891 | 28.991 28.887 
eet aed 46 64 54 5424 69 53 93 | .215 | .814 | .890 | 29.113 | 29.013 | 28.991 29.039 
ates Sk 58 66 66 | 63% 94 78 73 | .452 | .502 | .470 | 28.795 | 28.801 | 28.697 28.764 
Deer ees 60 56 42 5224 82 57 66 | .3L0 | .255 | .177 | 28.6883 | 28.724 | 28.877 28.761 
Gye rer eee 37 49 45 43% 71 50 76 | .557 | .175 | .228 | 29.183 | 29.152 | 29.099 29.145 
fp Ry OR 42 64 48 5144 83 34 70 | .222 | .203 | .276 | 29.014 | 28.932 | 28.962 28.989 
Sear 40 43 31 38 82 51 78 | .203 | .142 | .136 | 28.989 | 28.947 | 28.984 | 28.290 
Orsee le 24 28 28 2624 86 76 88 | .106 | .117 | .185 |} 29.053 | 29.067 | 29.118 29.078 
1Og ews 28 32 29 2924 76 79 88 | .117 | .143 | .142 | 29.126 | 29.159 | 29,212 29.166 
iY ee es 26 37 32 3124 87 81 79 | 123 | .178 | .148 | 29.265 | 29.276 | 29.296 29.279 
1 PAs a 28 47 25 33% 88 33 87 | .135 | .1038 | .117 | 29.465 | 29.463 | 29.467 29.465 
1 ee Sea 27 48 38 3724; 100 43 72 | .147 | .143 | .165 | 29.475 | 29.406 | 29.467 29.449 
1b Ea ee 33 42! 32 3525 89 60! 58 | .168 ! .232 ! .106 | 28.974 |! 29.979 | 29.119 29.024 
i Teas «See 29 50 36 3844 88 82 | 61) .142 | 117 | .129 | 29.207 | 29.183 | 29.151 29.180 
| 
1 A oper ae 38 54: 88, 4814 45 15 81 ' .1038 | .065 | .186 ' 29.163 '! 29.027 | 29.025 29.072 
by fe Sa ee 37 49 42 4235; 81 37 50 | .178 | .180 | .134 29.044 | 29.021 | 24.019 29.028 
1 Cc ES aya 36 52 34 4025 64 23 61 | .129 | .091 | .120 | 29.027 | 29.163 | 29.260 29.150 
1S AME Pee 34 51 37 4024) 71 40 62 | .188 | .149 | .186 | 29.469 | 29.463 | 29.506 29.379 
20) Aes Pe 39 56 50 | 48% | 55 29 39 | .131 | .131 | .189 | 29.4386 | 29.264 | 29.226 29.309 
ise Bee 40 52 47 4634, 100 79 92 | .248 | .808| .298 | 28.919 | 28.876 | 28.931 28.908 
7p Apa Od SS 42) 44 40 | 42 | 74 76 82.) .199 | .218 | .203 | 28.921 | 28.945 | 28.957 28.941 
PANE eee 39 63 40 | 47% 91 33 81 | .216 | .189 | .077 | 29.014 | 29.002 | 29.217 29.078 
pa Sea 32 45 34 87 | 69 32 79 | .125 | .095 | .155 | 29.460 | 29.489 | 29.183 29,461 
oe aks es 29 50 38 ae ede tHe 32 63 | .123 | .117 | .144 | 29.577 | 29.684 | 29.512 29.474 
rst) eee § 36 56 49 4744 45 29 44 | .096 | .181 | .152 | 29.560 | 29.507 | 29.449 29.172 
Poy fi 3h See? 48 68 70} 62 49 47 66 | .165 | .819 | .482 | 29.251 | 29.037 | 28.891 29.393 
Oo bre 54 52 45 504 74 60 53 | .808 | .232 | .160 | 28.960 | 29.041 ; 29.117 29.089 
Open sei se 389 58 42 | 46% 63 22 66 | .152 | .104 | .177 | 29.276 | 29.292 | 29.853 29.3807 
as weet 38 56 49 | 47% 72 40 64 | .165 | .179 | .228 | 29.488 | 29.357 | 29.282 29.391 
SUMS; sss |e tos oe Sees Poe eee ne [| ean I a 
TGC T Re ae eo ea ad Pes ae 44.5 75 47 6851" <196.)| 2620871552008 || 522.2 2-/) 2 oe See 29.107 
Se) (eee 
AVOTARO Sse eee sek Soe Se ns 63 s202F ye | ca eee ees | Se 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer, in Relative herntcity Pressure of Barometer, reduced to 
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mee 44 58s) VDL dL 42 dR || O79 |) 6265 282 | .296 | 28 976 | 29.133 | 29.203 | 29.104 
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Day 
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Average __. 


STATE AGRICULTURAL COLLEGE. 


Thermometer in 


“METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Relative humidity] progsnre of vapor 
or per cent of : 


Barometer reduced to 


open air. patiTation® in inches. freezing point. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer, in _| Relative bom dty Pressure of vapor Barometer reduced to 
open air. stent er in inches. freezing point. 
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Gee eee 59 75 |. 621 6544) 76 Nees 88 | .380 | .382 | 491 | 29.562 | 29.558 | 29.662 | 29.592 
pees eee 63 76 62 | 67 88 | 41 72 | .478 | .868 | .399 | 29.719 | 29.564 | 29.533 29.604 
{/ 60 79 65 | 68 82} 57 94 | .326 | .574 | .583 | 29.489 | 29.375 | 29.328 | 29.281 
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STATE AGRICULTURAL COLLEGE. 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH 


Thermometer in 


Relative humid- 


Pressure of vapor, 


Barometer reduced to 


open air. aor mer ene in inches. freezing point. 
Day 
of 5 
month EL) 
@® | | 
= 5 3 my vee : : : 5 : = 
=| = = > | a = = =) a = = = a 
< a¥ ¥ 3 < a Ay = A 4 < aj. Peay 
~ Ex) a A ~ Nn ra ~ n_ ro ~ ease |Uarics 
1 ee ee 63 68 64 | 65 88 85 94 | 510 | .577 | .568 | 29.158 | 29.169 | 29.145 
een Ie 60 75 | 64] 6644! 100 52 94 | .500 | .449 | .563 | 29.188 | 29.151 | 29.138 
ope ee 62 82 68 | 7024 83 52 95 | .460 | .572 | .648 | 29.125 | 29.174 | 29.071 
< bere See 2 57 72 64 64% 81 50 77:| .878 | .3890 | .464 | 29.183 | 29.204 | 29.156 
by ee ee 61 72 | 65 | 66 &8 66 94 | .473 | 524 | .583 | 29.128 | 28.961 | 28.985 
Bees: 62 78 64 | 68 88 58 94 | .491 | .550 | .563 | 29.089 | 29.107 | 29.129 
UNS eae 69 80 70 (By 53 55 70 | 462 | .561 | .516 | 29.175 | 29.079 | 29.106 
Bie ae 68 80 80 | 76 | 90 55 74 | .612 | .561 | .758 | 29.041 | 28.964 | 28.914 
OF Sake, 77 90 75 8024 86 53 86 | .799 | .751 | .745 | 28.949 | 28.932 | 28.932 
A) are 73 80 72 vb) 90 70 95 732 | .717 | .745 | 28.947 | 28.884 | 28.985 
1b eS ee 68 75 66 | 6926) 95 73 89 | .648 | .628 | .570 | 29.047 | 29.007 | 29.175 
) Ve See 60) 74 615} 165) 1) .183 48 17 | .456 | .3896 | .418 | 29.332 | 29.304 | 29.275 
ts en 56 | 74 62 64 87 56 63 | .3891 | .463 | .460 | 29.282 | 29.214 | 29.212 
1 Nea ee 67 79 67 70 | 69 40 77.| .457 | 396! 516 | 29.198 | 29.1382 | 29.148 
a NaS fh elie 66 89 68 | 74% 84! 29! 69 | 536 | 408 | 476 | 29.222 | 29.202 | 29.218 
NG yee. et 68 83 67 7224 75 41 89 | 509 | .454 | .591 | 29.2389 | 29.204 | 29.187 
shi carrera 75 85 69 | 76%] 60 38 90 | .519 | .456 | .635 | 29.195 | 29.173 | 29.187 
ha} coves Sate 76 86 74 7824, 60 45 77 | .641 | .557 | .641 | 29.152 | 29.157 | 29.188 
1b ee as 64 70 58 | 64 77 48 88 | .464 | .353 | .423 | 29.176 | 29.194 | 29.406 
71,5 5 ees | 58 72 55 | 61% 37 42 87 | .178 | .3827 | .37 29,174 | 29.111 | 29.261 
2 Np ea 60 79 63 | 67% 82 35 88 | .426 | .248 | .510 | 29.105 | 29.184 | 29.309 
Cope a 61 74 64 | 66% 88 56 94 | .478 | 463 | .563 | 29.178 | 29.174 | 29.826 
2a) eee 70 81 65 72 75 35 94 | .551 | .869 | .583 | 29.162 | 29.084 | 29.105 
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63 70 59 | 64 83 70 79 | .478 | .516 | .564 | 29.188 | 29.181 | 29.188 
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Meena eerste sl evel Tile 2. 68.3 81 59 86 | .514 BOO Mes OOO ea aene ts em ee | 2 eee 
Tis A mes ae eS ome 
a varage | 2 cages | Ed ba oh a 15 521 oD ere ieee pec (Ke 
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Clouds. Winds. Beene Rain and snow. 
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STATE AGRICULTURAL COLLEGE. 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer, in 


Day of 
month. 
= 
a 
~ 
i bh Teo ae 51 
een Rees 54 
ae eee 57 
hires is 69 
bes hc? 56 
eeu 50 
7 {he ee 52 
ae RES? 51 
Ct ee epee 59 
OSs he 65 
5 ee 64 
(2! ey 
seers ee 58 
a ag ae 53 
1 bee 54 
IG reR se 44 
ys es 47 
thee? wees 57 
1) as RAE 59 
ae eS ar 41 
Dike ake 50 
Don © Ts 63 
723 AER ENS 68 
7), EE 66 
re Ya aa a 68 
GH 8 51 
py eee te 49 
poeenioe Bare 53 
20 as. 5a 50 
BOS eat 60 
Sriviises-4| 
Mearis..:5|.:.- 


open air. 
= a 
Ay Qu 
N o 
63 50 
72 60 
i7 62 
82 72 
66 49 
62 50 
58 49 
66 57 
76 63 | 
64 64 
71 58 
64 62 
55 55 
61 55 
66 47 
61 46 
67 60 
74 63 
66 47 
65 55 
75 65 
76 68 
81 75 
85 72 
64 5, 
62 49 
69 59 
il 51 
63 5S 
78 64 


Pressure of vapor 
in inches. 


Relative humidity 
or per cent of 
saturation. 
| 
3S 
ao 
=| = 6 E 
b P| =| = 
3 < A, ¥ 
Q i n_ o 
5425 72 47 85 
62 74 46 76 
654] 87] 49] 88 
7414 75 45 &1 
57 94 68 85 
54 93 56 93 
53 79 64 92 
5811)! 98 68 87 
66 82 56 88 
6434, 78} 100! 989 
6724 89 80 88 
61 94 V7 83 
56 100 100 100 
5644 86 71 81 
5524 80 63 92 
50% 92 66 92 
58 | 92 59 65 
6424 52 51 72 
5744 &8 56 85 
5324 74 63 81 
638% 85 73 89 
69 83 68 i9 
7424 79 66 73 
7445) 89 57 76 
61344| 85 100 86 
54 86 56 78 
59 78 43 82 
5844 67 62 7Y 
57 85 55 82 
6744 71 43 67 
60.80 83 64 83 
ae, teal | ee 
Ra | 77 


= pie 

<j |) a4 

Ll Nn 
.270 | .270 
“308 | .358 
1407 | .457 
1529 | .497 
.420 | .438 
1385 | .312 
.308 | .809 
1348 | 1438 
‘410 | 1505 
483 | .596 
529 | .608 
436 | .464 
483 | .4338 
.B48 | .383 
1355 | .407 
265 | .354 
1298 | .3938 
1242 | .429 
439 | .505 
.190 | .389 
1309 | .628 
478 | .614 
‘543 | .704 
‘570 | .691 
B77 | .596 
B21 | .312 
1272 | .306 
1289 | 469 
‘B09 | 442 
1367 | .409 
6390 | .457 
e—+- 
418 


a) 3 
a < 
=> ~ 
309 | 29.317 
396 | 29.357 
460 | 29.263 
631 | 29.124 
.297 | 29.042 
330, | 29.262 
822 | 29.292 
407 | 29.354 
O10 | 29.314 
529 | 29.099 
.423 | 29.058 
.460 | 29.064 
433 | 28.845 
.349 | 28.820 
298 ) 29.013 
-286 | 29.187 
338 | 29.313 
416 | 29.183 
.273 | 29.139 
349 | 29.264 
549 | 29.144 
543 | 29.141 
.628 | 29.123 
095 | 29.161 
334 | 29.037 
272 | 29.095 
427 | 29.180 
296 | 29.128 
394 | 29.293 
403 | 29.255 
408 
eee 


freezing point. 


Barometer reduced to 


si sj 3 

C S a 

on Qy o 

= o = 
29.312 | 29.809 29.312 
29.289 | 29.280 29.302 
29.195 | 29.132 29.197 
29.086 | 29.015 29.058 
29.031 | 29.169 29.081 
29.246 | 29.246 29.251 
29.287 | 29.344 29.304 
29.384 | 29.356 29.375 
29.192 | 29.186 29.214 
29.088 | 29.058 29 082 
29.040 | 29.081 29.059 
29.034 | 28.991 29.629 
28.660 | 28.680 28.726 
28.845 | 28.965 28.876 
29.002 | 29.098 29.038 
29.209 | 29.252 29.213 
29.273 | 29.240 29.275 
29 114 | 29.164 29.154 
29.189 | 29.243 29.174 
29.198 | 29.173 29.212 
29.089 | 29.101 29.111 
29.127 | 29.107 29.125 
29,184 | 29,164 29.157 
29.183 | 29.131 29.142 
28.955 | 29.011 29.001 
29.160 | 29.163 29,139 
29.092 | 29.065 29.112 
29.179 | 29.258 29.118 
29.249 | 29.229 29.257 
29.214 | 29.254 29.241 
sere BER ees 2 |e 29.132 
epee FON emer Ee AS 


“> 
ie 
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Depth of snow, 
inches. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer in Relative pumidity Pressure of vapor, Barometer reduced to 


or per cen : 
open air. : in inches. freezing point. 
P | of saturation. &P 


Day of 
month q 
a 
| # 
Sr eretealteet | crea | seat ffs ea) aes cell eeine| Pale a) le d 
< a A 3 < Aj Ay < A rw <a om ra $ 
CC NX a = ~ nN lor} L ad N oO co Nn oC = 
iene | GuribS) a6 7 552g| 81 56 77 | .363 | .812 | .249 | 29.323 | 29.364 | 29.429 29.372 
DEP! 41 | 58 46 | 48%4| 91 64 78 | .235 | .809 | .260 | 29.451 | 29.843 | 29.256 29.350 
S eet pe oe 60 | 68 57 | 6125) 76 79 75 | .3896 | .543 | .850 | 29.080 | 28.922 | 28.942 28.965 
| I ae 50 | 60 45 | 512g] 78 49 61 | .283 | .255 | .182 | 28.982 | 28.966 | 28.982 28.976 
ye ee 86 | 42 31 | 3614) 80 66 89 | .170 | .177 | .155 | 29.104 | 29.146 | 29.211 29.153 
3: ae eee 34] 51 52 | 452g] 71 54 66 | .138 | .269 | .257 | 29.178 | 29.046 | 28.846 29.023 
eee a 57 56 45 5224 75 87 84 | .850 | .891 | .251 | 28.635 | 28.594 | 28.794 28.674 
Se at 47 44 | 43 100 84 84 | .257 | .241 | .241 | 28.920 | 29.013 | 29.069 | 29.001 
Dee meee 41 56 38 45 82 69 81 |° .212 | .3808 | .186 | 29.154 | 29.141 | 29.183 29.159 
10M seer 37 | 68%} 46] 483s) 90 72 77 | .199 | .416 | .288 | 29.066 | 29.091 | 29.053 | 29.070 
: 7 rae ae 49 | 71 46 | 5544] 78 66 84 | .272 | .508 | .262 | 29.112 | 29.103 | 29.2¢9 29.073 
P 45 | 71 46 | 54%) 84 62 84 | .262 | .469 | .262 | 29.280 | 29.292 | 29.365 29.812 
45 73 46 542g 92 59 84 | .275 | .476 | .262 | 29.411 | 29.343 | 29.329 29.361 
49 | 77 64 | 6344) 85 69 77 | .297 | .689 | .464 | 29.281 | 29.206 | 29.153 29.2138 
59 | 73 62 | 6425) 94 77 88 | .469 | .617 | .491 | 29,073 | 29.017 | 29.065 29.051 
1G Soe ees. 58 | 61 46 | 55 88 83 92 | .423 | .442 | .286 | 29.248 | 29.226 | 29.249 | 29.239 
1 yy aE 47 | 55 50 | 5025) 78 87 93 | .272 | .876 | .835 | 29.271 | 29.216 | 29.081 29.189 
1S es 56 | 63 52 | 57 8L | 100 86 | .863 | .576 | .384 | 28.957 | 28.853 | 29.000 28.9386 
ADE Se. 44 | 58 35 | 452g) 92 58 80 | .265 | .282 | .162 | 29.050 | 29.030 | 29.144 29.073 
7 eae 39 | 58 50 | 49 91 64 78 | .216 | .809 | .283 | 29.156 | 29.116 | 29.145 29.189 
Vj bt ene 44 | 62 35 | 47 100 61 70 | .289 | .840 | .142 | 29.208 | 29.190 | 29.183 29,192 
Daan rs ore 32 | 62 48} 4714) 89 66 85 | .162 | .870 | .285 | 29.164 | 29.071 | 29.054 29.096 
eS See 38 | 46 85 | 39%) 81 54 70 | .186 | .169 | .142 | 29.219 | 29.198 | 29.262 29.226 
pd Set ete 29 | 44 40 | 3725] 88 68 64 | .142 | .196 | .160 | 29.269 | 29.267 | 29.255 | 29.264 
Dien va tae 85 | 44 38 | 39 90 68 91 | .183 | .196 | .208 | 29.209 | 29.156 | 29.111 29.158 
2A 39 | 45 40 | 4114] 91 76 73 | .216 | .228 | .182 | 29.064 | 29.033 | 29.044 | 29.047 
7 fia eine 36 | 46 41 | 41 90 77 52 | .191 | .288 | .151 | 29.006 | 28.964 | 28.956 | 28.973 
Ose eee ae 36 | 54 42 | 44 80 67 838 | .170 | .282 | - 222 | 28.881 | 28.664 | 28.532 | 28.692 
ZO ES 37 | 46 37; 40 81 62 81 | .178 | .192 | .178 ; 28.844 | 29.053 | 29.180 | 29.026 
Seal hes 81 | 48 86 | 3834] 89 63 80 | .162 | .212 | .170 | 29.211 | 29.201 | 29.224 | 29.212 
vile 40 | 50 45 | 45 82 | 100 | 100] .203 | .361 | .300 | 29.171 | 29.093 | 29.0830 | 29.098 
SSSA DSS ae | ene a] pe ge ES I De eee ee ees pt Ce | | ee SIE Oh Oe 2 ee 
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ee OOO | a Ye ———_ ~_- ——~ es OU 
VOTRE ene eke Seales hy Eeee | | 78 2B i HU | eh 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer in 


Relative humidity 


Pressure of vapor, 


Barometer reduced to 


open air. OE Ren eannee in inches. freezing point. 
—— f 
Day of 
month. | 
x 
eo 
> * | . g - eS is . | . | « is 
sen Ps etades al ene eee | Baal ay Ale g 
Gur ah eg al Soaks [tate | eegaml egal eg |” eat clean eg fous yi ties é 
~ n_ | a =) — n_ a - n_ a ~ n_ | a = 
7 Ib oF Ne 2 43 45 45 | 44%} 88]; 100; 100] .248 | .800 .800 | 29.026 | 29.057 | 28.972 29.018 
7 ieee TER 41 44144; 45 | 4824) 100 88 84 | .257 | .258 | .251 | 29.027 | 29.082 | 29.084 29.062 
Sees & 42 44141 41 | 4234) . 91 72 91 | .244 | .211 | .235 | 29.078 | 29.027 | 28.940 29,015 
Ae 42 88144, 24] 33 91} 100 78 | .244 | .188 | .094 | 28 889 | 28.941 | 29.172 29.001 
hae eee 17 35 32 | 28 100 70 79 | .094 | .142 | .143 | 29.270 | 29.223 | 29.180 29.207 
Grese => 52 46 | 3924) 100 53 | 100} .108 | .208 | .811 | 29.261 | 29.319 | 28.880 29.153 
pl uae 474%) 53 33 | 4444) 100 78 | 100 | .323 | .295 | .188 | 28.760 | 28.689 | 28.891 780 
AP Se a PY 28 28 | 2735) 8& 88 64 | .129 | .185 | .099 | 29.154 | 29.291 | 20.414 29.286 
9 ee 25 33 31 | 2935] 87 89 68 | .111 | .168 | .118 | 29.486 | 29.414 | 29.211 29.370 
1 (ea ae 27 38 Se 32 88 45 68 | .129 | .103 | .118 | 29.208 | 29.238 | 29.285 29.242 
2 3u 39 88 | 3524). 78 68 81 | .130 | .152 | .186 | 29.164 | 28.946 | 28.951 29.020 
1) eee he ae 31 81 SIwol 78 78 84 | .186 | .186 | .149 | 29.183 | 29.276 | 29.294 29,251 
1} De eae 36 53 48 | 452g) 71 54 92 | .149 | .219 | .310 | 29.825 | 29.556 | 29.256 29.879 
if ae 36 38 34 | 36 71 72 71 | .149 | .165 | .188 | 29.005 | 29.125 | 29.098 29.076 
bs eS 35 42 33 | 3625] 80 82 89 | .162 | .222 | .168 | 29.119 | 29.031 | 28.981 29.044 
ea See 34 49 43 | 42 80 64 | 100] .170 | .228 | .278-|, 28.923 | 28.908 | 28.542 28.791 
LS eS 46 55 54 | 5124| 100 94 93 | .811 | .405 | .390 | 28.435 | 28.435 | 28.335 28.402 
Spe see 2 34 83 88 | 334] 100 89 80 | .196 | .168 | .150 | 28.437 | 28.540-| 24.676 28.551 
i At Bea ae 3L 32 33| 32 &9 79 70 | .155 | .148 | .181 | 28.764 | 28.891 | 28.971 28.875 
72 Sted ee 28 32 28 | 2934) 88 58 88 | .135 | .106 | .185 | 29.174 | 29.271 | 28.949 29.131 
7A Wy 2 oie a 82 34 81 | 3234] 179 79 68 | 143 | .155 | .118 | 29.029 | 29.095 | 29.391 29.171 
ODP ss 26 31 23 | 2632 75 89 50 | .105 | .155 | .078 | 29.403 | 29.363 | 29.806 29.357 
res ee eee 15 24 22 | 20%) 82 86 73 | .070 | .111 | .094 | 29.264 | 29.227 | 29.267 29.253 
DA Ses oe 17 26 27) 2334) 83 87 88 | .078 | .123 | .129 | 29.297 | 29.824 | 29.344 29.321 
7 a 25 29 26 | 2625) 87 &8 87 | .117 | .142 | .128 | 29.3860 ! 29.381 | 29.194 29.295 
72 Aye SN 27 32 29 | 2914; 88] 100 88 | .129 | .181 | .142 | 29.164 | 29.162 | 29.176 29.167 
DY | a ee 26 32 32 | 30 87! 100} 100) 123! .181 | .181 | 29.203 | 29.283 | 29.246! 29.227 
7). Vat ae 32 35 33 1 33%} 100 80 80} .181 | .162 | .150 | 29.256 | 29.296 | 29.307 29.286 
4) sap RTS 32 37 33 34 79 71 70 | .143 | .157 | .181 | 29.317 | 29.304 | 29.306 29.309 
Ue ee 31 35 31 32% 78 79 89 | .1386 | .155 | .155 | 29.307 | 29°314 | 29.385 29.319 
| | 
pest ab 021 {Cee eee eae Pe na ese tad| ee ate oil teres ke aR 2 Sac | bee Ee een bee im mets |! Se 
WSS TTE e SY ae I ee 34.20 87 79 82 | .159 | ropa tie 7) | ena oes wes Se ee 29.098 
(o SADIE ape] a RS aa S| Pe a gg: 169 Yo mele 2S | Oe eee 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Roe pe A Pressure of Barometer reduced to 


Thermometer in 38ur : : 
Gatamation: vapor in inches. freezing point, 


open air. 


el Wea be silslales s 5 s 3 

aeih Coase] hs <q’ Gc OscgeNeS | leeds 4 a ow g 

~ a oa ~ na o > n_ -) ~ a ro) = 
Nt a 32 35 80 32 79 80 89 | .155 | .178 | .155 | 29.335 | 29.290 | 29.244 29,289 
y Ae et Se 28 33 33 81 100 100 70 | .153 | .188 | .188 | 29.146 | 29.019 | 28.951 29.038 
Sees 36 42 34 37 80 58 70 | .186 | .202 | .157 | 28.965 | 28.912 | 28.983 28.936. 
iS eee S 22 27 29 26 8&6 88 89 | .106 | .185 |} .148 | 29.094 | 29.159 | 29.204 29.152 
Li paid aa 27 31 30 29 88 89 89 | .135 | .162 | .155 | 29.297 | 29.283 | 29.216 29,265 
ee ee 47 43 85 41 100 100 100 | .823 | .278 | .204 | 28.919 | 28.911 | 29.005 28.945. 
hones 84 40 38 38 100 100 100 | .196 | .248 | .229 | 28.849 | 28.627 | 28.492 28.652 
UL Ge se Ped 32 34 29 31 79 100 89 | .155 | .196 | .148| 28.510 | 28.525 | 28.848 28.627 
ORY ee. 27 32 30 27 88 89 89 | .185 | .168 | .155 | 28.971 | 28.999 | 29.012 28,994 
(i Saree 26 27 25 82 88 88 100 | .129 | .1385 | .185 | 29.056 | 29.111 | 29.203 29,123 
in ee 25 25 20 23 100 100 85 | .185 | .185 | .096 | 29.448 | 29.468 | 29.480 29.465 
iy yee_ SP een 22 83.72/80 28 86 89 89 | .106 | .175 | .155 | 29.488 | 29.470 | 29.351 29.434 
i Bye Cees ee 80 35 34 33 100 100 100 ; .167 | .204 | .196 | 29.189 | 29.076 | 28.796 29.003 
AG (PP Ses 36 36 33 85 90 90 89 | .199 | .199 | .175 | 28.998 | 29.064 | 29.131 29.062 
eee 27 84 33 31 88 90 90 | .185 | .157 | .183 | 29.177 | 29.151 | 29113 29.147 
36 29 27 87 80 89 | .128 | .186 | .148 | 29.129 |} 29.124 | 29.116 29,123: 
30 28 24 88 89 &8& | .120 | .155 | .142 | 29.132 | 29.118 | 29.014 29.088 
31 26 26 42 89 88 | .094 | .162 | .129 | 28.952 | 28.855 | 28.839 28.882 


29 10 22 100 | 100 79 | .160 | .160 | .057 | 28.897 | 28.957 | 29.020 | 29.958. 
21 16 15 100 | 100 | 100} .065 | .113 | .090 | 29.047 | 29.070 | 29.281 | 29.116 


21 20 18 100 86 | 100 | .086 | .101 | .108 | 29.284 | 29.359 | 29.3388 | 29.327 
22 16 20 100 | 100 | 100) .118 | .090 | .108 | 29.317 | 29.399 | 29.308 | 29.341 
20 15 17 100 | 100 | 100 | .086 | .108 | .086 | 28.957 | 29.118 | 29.146 | 29.073 


17 15 if i) Se ee 67 | 100} .028 | .071 | .086 | 29.145 | 29.231 | 29.063 | 29.146 

19 | —2 12 85 85 | 100] .091 | .091 | .040 | 28.614 | 28.805 | 28.990 | 28.803 
QGise. a2 12 19 12 14 80 | 100 80 | .663 | .108 | .063 | 28.932 | 29.107 | 29.175 29.071 
7 (hh a oe ll 21 li 16 80 86 83 | .060 |°.101 | .082 | 29.190 | 29.218 | 29.2382 | 29.212 
Dear One: | 20 25 18 21 85 | 100 84 | .096 | .135 | .087 | 29.264 | 29.268 | 29.281 29.271 
21) ee 16 21 8 15 88 86 78 | .078 | .101 | .051 | 29.806 } 29.311 | 29.329} 29.315 
BOM a 17 27 26 80 100 88 75.) 094 | .18 -117 | 29.393 | 29.296 | 29.250 29.313 
2) pe ee ee 28 32 30 30 88 79 | 100 | .142 | .155 | .167 | 29.124 | 29.074 | 29.0386 29.078 
SEPT P (TS ene AS Be 8 PRN ey ed IN | ens Se eae res Eel Se (We RT hee i oe eee 
WIV SETS es eS A ee 25.59 57 90 BO HO9 E148 «| OOB mee fe sal ae alae 29.092 

SS a (eS 
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REPORT OF THE CONSULTING ZOOLOGIST. 


To the Director of the Experiment Station: 

My annual report is herewith respectfully submitted. 

The work of this department has been devoted quite extensively the past 
season to the investigation of celery insects, the result of which has already 
been published as a bulletin. Owing to the sudden outbreak of the little 
negro bug (Corimelaena pulicaria) in the celery fields at Tecumseh, much 
of my time, through the latter part of July and a part of August, was spent 
at that place and Kalamazoo in experimenting on this bug, and other cel- 
ery pests that were abundant in the fields. It was surprising at the num- 
ber of celery insects that one season’s work revealed, but it only demon- 
strates the more conclusively the number of different insects that feed on 
our crops and the knowledge that we should have of each that we may 
deal with them to our best advantage. 

Experiment work was conducted at the college to prevent the death of 
squash vines that annually occurs soon after the plants commence to run. 
The sudden death of the vines at this time is not the result of the borer as 
that insect is unknown in this neighborhood. The death is caused by a 
disease of the plant and this disease, we learn, is carried by the little striped 
cucumber beetle ( Diabrotica vittata) which works on squashes and melons 
as well as cucumbers. If these beetles can be kept from the plants until 
after they begin to run, there is then little danger of the disease being car- 
ried to the plants. The substances used as preventives were air slaked 
lime, carbolized lime (lime slaked with carbolic acid in water at the rate 
of a teacupful, or a little less, to each bushel of lime), wood ashes, and 
wood ashes with sulphur. Three rows containing about 45 hills were taken 
for each substance, and the same number of untreated check rows was left 
between each lot. To prevent the beetles getting a start, the plants were 
dusted before the beetles appeared and were kept well dusted for about a 
month, when the plants in the vicinity began to die. The result of the exper- 
iment was that all the plants that were tseated were protected in a measure. 
The ashes and sulphur protected the plants no better than the ashes alone, 
and neither of them did as well as the air slaked lime. Only three plants 
died in the rows dusted with carbolized lime, while, in the untreated check 
rows, from a fourth to a fifth of the plants were killed. The lime alone did 
nearly as well as the carbolized lime. The beetles, though plentiful, were 
not as numerous as they are some years. The mortality among the 
untreated plants was about the same as in previous years. 

Green house insects have been woefully neglected by entomologists, and 
appear to be little studied or known. Suitable remedies for the tender 
plants are also so scarce that the florist is left largely at the mercy of 
patented nostrums which may or may not be what is desired. Last spring 
a study of these green house pests was begun, but the investigation was 
only well under way when World’s Fair matters called me to Chicago for 
the next six weeks and nearly the entire research was lost. It is to be 
hoped that the work may continue with more favorable results the coming 
season. 

The noticeable insect depredations of the season may be summed up in 
the following paragraphs: 

From the many inquiries sent us from all over the State, it seems that 
the grain beetles and grain moth are still annoying many farmers and 
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millers. This is no doubt due largely to the depression in the price of wheat 
and consequently old wheat has been summered over for better prices. In 
this way new wheat is often put in the same bin on the old, or close to it. 
The mixing of new wheat with old isa great mistake, as the bins should be 
thoroughly cleaned before they are ready for the new wheat. The 
insects breed in the bins and are not brought from the fields in new wheat 
as many suppose. Of course bisulphide of carbon is the remedy to kill 
the weevils when they are once in the grain. 

Our most subtle and pernicious pests the past season, judging from the 
absence of live clover in the fields last fall, and the absence of seed in the 
heads, are the two clover insects known as the clovor root borer (Hylastes 
trifolii) and the clover seed midge (Cecidomyia leguminicola). For the 
last two or three years farmers have complained of having no clover seed 
in their fall crop, where they had previously had a full crop, but up to the 
past season the root borer has attracted little attention. At present its 
work is even more serious than that of the seed midge as it is becoming 
fully as much spread over the state, and by its work kills the plant in the 
second year’s growth by attacking the roots. Theoretical remedies have 
been suggested which have never been tested by practice to my knowledge. 
- It is to be hoped that some practical measure may be found for their con- 
trol, but such a measure will probably be much more difficult than it first 
appears owing to our clover fields being so extensive and numerous. 

From various reports and letters of inquiry the southwestern part of the 
state appears to have suffered considerably from an attack on grapes by 
the berry moth (Hudemis botrana). This is generally rather of a rare 
pest compared with the grape vine flea beetle (Haltica chalybea) which 
was also reported in several instances, but the berry moth at least attracted 
more attention. The grapes attacked by this caterpillar are readily recog- 
nized among the green ones by the dark color, much like a ripe grape, and 
on opening the grape a light colored caterpillar, nearly one-fourth of an inch 
long will be found. The grapes, so darkened, should be picked and de- 
stroyed, and a good precaution is to keep the vineyard free from fallen 
leaves and rubbish during winter. 

Another grape vine insect not usually known, was found at Tecumseh 
sucking the sap from the leaves in such great numbers that the 
leaves and entire plant were suffering from the attack. These little leaf 
hoppers are quite small, little more than an eighth of an inch long, and area 
yellowish white with three black cross bands. This gives them the name, 
three lined leaf hopper, or Typhlocyba tricincta. A spray of kerosene 
emulsion readily subdued them. 

A five acre field of raspberries at Clio was reported as suffering from an 
attack of the raspberry saw fly (Monophadnus rubri). Spraying with 
arsenites was recommended. 

The little peach bark beetle (Phlewotribus liminaris) has again made its 
appearance in the vicinity of South Haven. It works in the trunk and 
limbs of live trees, and the little holes made through the bark by it. 
resemble the perforations made by fine shot fired into the tree from a gun. 
Whole orchards have been killed by its work. We hope it will not become 
extensive. 

Many other more common pests such as the canker worms, white marked 
tussock moth, plant lice, carpet beetles, etc., were also reported in their 
season as doing damage, but these are so common and often spoken of that 
it is hardly necessary to mention them farther. 
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It is very encouraging to note the increasing interest taken by farm- 
ers and ‘fruit growers in learning all they can regarding these profit 
reducers that they may be the better prepared to successfully cope with 
them. The department is ever ready to assist what it can in increasing 
and perfecting this knowledge. 

Before concluding this report, I should like to add a letter received from 
the northern peninsula regarding one of our beneficial insects. The letter 
is as follows: 


‘“*GENTLEMEN—I send you herewith a larva that I captured yesterday morning which 
is a regular terror to destroy cut worms. It also eats grasshoppers and does it in a 
wolfish way. When it once takes hold of a cut worm it never lets go until it has eaten 
the whole inside out. Last year about this time, I caught one of these larvze while pick- 
ing cut worms and I supposed at the time that it was a plant destroyer, but I had 
hardly dropped it in with the cut worms (had them in a bottle where I could see its 
actions plainly) when it went to work and nabbed one of the worms, and in less than 
two minutes it had sucked the entire inside out. Then another was taken. It was then 
noon and I went home for dinner, but tirst took out all the cut worms except twelve 
large ones. I supposed this would be enough for the day, but no. By the time I had 
eaten my dinner, which took about half an hour, the larva had eaten every one of the 
cut worms, so I took it back to the field and left it to hunt its own grub which it had no 
trouble in finding here last year.” } 

“This year the cut worms are very scarce here, but there aresome. This larva which 
I send you, I caught in the city. I was talking with a lady when I saw it running on 
top of the ground and then run under a sod, among some potatoes to hide. I recog- 
nized it and at once captured it. Then I told the lady what it was capable of doing, and 
we went back to the garden where she thought she could find some cut worms. We 
found none, so the lady put.a grasshopper in the box with it andit nabbed the hopper at 
once. Twenty minutes later when I wanted to show it to a party, I found the half-grown 
hopper all eaten except one leg. Last night I found three cut worms and put them in with 
it, but all was dark then. Had it under lamp light and it would not touch them, but 
this morning, when I opened the box, I found there was nothing left but itself and a 
lot of dirt. I believe it does not eat at night. Perhaps this is the reason it has 
such a terrible appetite during the day.” 

“T wish you would write me the name of this larva and tell me where its home is as I 
think it is astranger here. Also let me know if it destroys plants. [ wish you would 
experiment with it and write results.” nf = 


The larva which he sent is shown at a in the cut. It is the young or 
larval stage of the imago or mature beetle which is shown at b. The name 
g by which it is known is the cut worm lion or 
scientifically as Calosoma calidum. It is a 
~. native of Michigan and probably all of North- 
-~ eastern U. S. Im all stages they live concealed 
from view as much as possible by living under 
sods, boards or rubbish and so are not often 
seen. The larva attracted considerable interest 
here at the college as we had just passed through 
a troublesome cut worm attack ourselves. Sey- 
(a) eral times [ was accosted with the question 
“Why can’t they be reared in quantities and distributed 
over the cornfields at the. time the cut worms com- (b) 
mence work?” No doubt this would be a great help in keeping the cut 
worms subdued if we could turn enough of these hunters loose in the field. 
There is at least one hindrance that would preclude us from accomplishing 
our purpose in the breeding of the larvee, and that is, they are cannibals. 
They feed as readily upon each other when an ample supply of food is not 
furnished them as they do upon the cut worms naturally. As it is, they 
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are often found around the young corn in searching for cut worms and can 
be readily told by being a sooty black and in having the small appendages 
at the tip of the abdomen. Quite often I have found one in a hill of corn 
in the place of a cut worm it had just eaten, but not in time to save a stalk of 
young corn which was already wilting from the work of the cut worm. 
One of these larvee will eat several fat cut worms, each one larger than 
itself, until its sides are distended ready to burst, and then it will be 
dormant for some time digesting its hearty meal. The larvee are undoubt- 
edly a help in reducing the number of cut worms, and they should be 
known, and considered our friends. A little later in the season when these 
larvze have become imagos, or beetles, they still feed on cut worms and other 
caterpillars, but are not as often seen as they are more shy and retiring. 
Respectfully submitted. 
G. C. DAVIS. 

AGRICULTURAL COLLEGE, | 

December 30, 1893. 5 


REPORT OF CONSULTING BOTANIST. 


To the Director of the Experiment Station: 


Dear Str—The following report of the consulting botanist of the expe- 
riment station for 1893 is respectfully submitted. 


EXAMINATION OF SEEDS. 


During the past year an increasing number of samples of seeds of grasses, 
clovers and other forage plants have been received and examined for 
impurities and adulterations. 

The number of weed seeds found in many samples of commercial seeds 
shows the urgent necessity of a careful examination in order to prevent the 
wholesale spread of weed pests throughout the state. 


PLANTS TO BE NAMED. 


Several hundred plants have been received for names during the year, 
many of which are weeds sent by farmers and gardeners. 


FUNGUS DISEASES OF PLANTS. 


Collection of paraisitic fungi which attack our cultivated and wild 
plants, including smuts, rusts, mildews, etc., were made both on the college 
grounds and in the immediate vicinity. 

Numerous questions relating to plants and plant diseases have been 
answered involving a considerable outlay of time and research. 
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GERMINATION TESTS. 


Forty samples of the flat pea, Lathynes Silvestris, were placed in a 
Genera seed-tester, after being subjected to treatment in hot water at 
temperatures ranging from 140° to 212° Fahr. The different samples 
remained in water from five minutes to forty-eight hours. Results were 
reported to the director of the station. 


SMUT EXPERIMENTS. 


Some time during the month of June was spent looking after the various 
smut experiments undertaken for the prevention and cure of smut in corn, 
wheat, oats and barley. These experiments were begun by Prof. P. G. 
Holden before his resignation. 


WHAT KILLED THE SHEEP? 


Early in June Messrs. P. Farrand & Sons, extensive farmers of Colon, 
Branch county, wrote to the president of the college asking to have some 
person sent to examine into the cause of the sudden death of a number of 
their sheep. June eighth the consulting botanist visited Colon, and 
learned the following facts: 

At noon June 2, 1893, one hundred and sixty sheep were turned into a 
field of seventeen acres in which corn had been grown the year before. 
‘The next morning some of the sheep were found to be sick. At noon two 
had died and the remainder of the flock were then put into another field. 

During Saturday and Sunday six more sheep died. No more sheep were 
taken sick after the removal from the corn stubble. 

This field had not been cultivated during the present season, before the 
sheep were turned into it, and had become thickly covered with a luxuriant 
growth of shepherd’s-purse, Capsella bernsa-pastoris, and sleppy catchfly, 
Silene antinhina. The fungous disease known as white rust, Cystopus 
candidus, was abundant on the shepherd’s-purse distorting the plants very 
much. From all the information gained, it seems that the death of the 
sheep followed eating the diseased shepherd’s-purse. J. H. Steele in dis- 
eases of the sheep p. 337, states that “sheep have been known to suc- 
cumb to a charbon-like affection when they have eaten the ordinary 
shepherd’ spurse on which grew wredo condida” or the white rust. 

Respectfully submitted, 
C. F. WHEELER, 
Consulting Bolanist Experiment Station. 
AGRICULTURAL COLLEGE, 
June 30, 1893. 
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During the past season we have grown many of the novelties offered by 
the seedsmen in their catalogues of 1892. Many of the high priced 
“novelties” are inferior to the older and well-known sorts, although some 
are of real merit. In this bulletin we have endeavored to give the results 
gained from the experience of one season. Perhaps another year’s trial 
might change our opinion in some instances. Some of the best of the older 
kinds have been grown with the new, for comparison. ‘he summary at 
the end of each class may aid the grower in selecting varieties for planting. 


BUSH BEANS. 


The beans were planted in drills two and one half feet apart, June 10 
and 11. Ten feet of drill were given to each variety. In this space one 
hundred beans were planted; from the number coming up the per cent. of 
germination was computed. After all the beans had germinated that would 
do. so, each section was thinned to thirty plants; these thirty plants were 
divided in two parts of fifteen each; with one section the pods were picked 
and weighed when in edible condition. In this way the comparative pro- 
ductiveness of the several varieties was determined. The other lot of 
fifteen plants was allowed to ripen the pods, and the beans were shelled 
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d kept for seed. Owing to the continued rains in the spring, the beans 
were not planted until late in the season; the differences in time of edible 
maturity of the varieties are therefore slight. 
The following table shows the results obtained with the bush varieties: 
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The following notes apply to the new varieties grown in 1892. Notes on 
the other varieties will be found in Bulletins 70 and 79. 

Boston Market—Salzer. Plants 9 to 12 inches high, spread 8 to 12 
inches; leaflets small to medium in size; pods round, green, 24 to 34 inches 
long, curved, apex long; flesh solid, tender. Bean small in diameter, long, 
purplish red in color with lighter dots. The plant does not grow large 
enough to be very productive. 

Butter Wax—Maule. Plants of medium growth; foliage medium in 
size, dark green color; pods 4 to 54 inches long, round, rich golden yellow 
color and of excellent quality. Pods remain some time in edible condition. 
Bean large, white with a brownish-red eye. Very productive. A good 
variety. 

Plymouth Rock—Gregory. Plants strong and vigorous, 10 to 12 inches 
high; spread 12 to 15 inches; leaflets medium to large, dark green; pods 
green, straight, flattened, 5 to 6 inches long; flesh tender and of best 
quality. Bean small in diameter, long, round, kidney-shape; color white 
with reddish-brown dots around eye. An excellent variety, but not 
remarkably early this year. 

Shipper’s Favorite—Buist. Plants strong and vigorous, closely 
resemble Plymouth Rock in plant and pod, though the pods are longer and 
not so wide. Bean small in diameter, long, purplish-red in color with 
lighter dots. A good variety and productive. 

Horticultural (Strain No. 14)—Hicks. Plants of moderate growth; 
foliage medium in size, dark green in color; pods 4 to 5 inches long, light 

ellow with dark purple patches; quality good. Moderately productive. 
Ban thick, nearly round, creamy yellow in color with reddish patches. 

New Field Bean, No. 6—Hicks. Plants strong and vigorous; foliage 
large, light green in color; pods 5 to 6 inches long, yellowish-green. Bean 
large, white, round. Productive. Promises to be an excellent field bean. 

Early Dwarf Bush, No. 3—Hicks. Plants of small growth; foliage 
small, dark green color; pods dark green, more or less covered with 
purplish-black spots; quality good. Bean small to medium in size, creamy- 
yellow, dotted with blue-black spots. Moderately productive. 

Though the recent introductions have many points of excellence, not one 
is so superior to the older sorts as to supersede them for field or garden 
use. Our list of varieties for planting would be little changed from those 
recommended last year. 

Wax beans—Cylinder Black Wax, Saddleback, Mammoth Wax, and 
Butter Wax. 

Green podded varieties—Osborn Forcing, Shipper’s Favorite, Dakota 
Soup, and Shah. 

For field culture—Burlingame, Snowflake, Hatt No. 24 and No.6 Hicks. 


POLE BEANS. 


The pole beans were planted June 14 in rows 6 feet apart, with 4 feet 
space between the hills. The poles were placed in position at the time of 
planting the beans. 

The following table shows the comparative data obtained: 
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DESCRIPTION OF VARIETIES. 


Golden Champion—Hend. This variety, aslast year, was the earliest of 
the wax pole-beans to form edible pods. The pods are nearly white, 4 to 
5 inches long and of good quality. <A valuable variety. 

Golden Cluster—Hend. None of the newer sorts equal this variety asa 
wax-podded pole bean for general garden culture. The plants are of 
strong and vigorous growth and very productive. The pods are 6 to 8 
inches long; flesh thick, solid, and of best quality. It is not so early as 
Golden Champion, but on the whole was the best bean of its class grown. 

Horticultural Lima—Childs. Plant vigorous; foliage dark green; pods 
5 to 6 inches long, and 1 inch broad, they contain 4 to 6 beans of large 
size. This isa Lima, and the beans are edible long before the broad- 
podded Limas or the bush varieties. It is productive and a valuable 
acquisition. 

Horticultural Lima—Hicks. ‘This variety is identical with the above. 
We think that Childs was the original introducer. 

Old Homestead—Hend. Plants are strong and moderately productive. 
Pods long, curved and twisted, green, tender and of best quality. A good 
green-podded variety. 

Seek-no-further—Landreth. Identical with Old Homestead. 

Sunshine Wax—Burpee. Identical with Golden Cluster. 

White Zulu—Burpee. An introduction of 1891. As grown last year 
the type was not well fixed. Plants vigorous, pods 6 to 10 inches long, 
usually twisted sidewise, light green in color, and of best quality. Produc- 
tive. <A good variety, 

Willow Leaf—Burpee. Interesting.as a novelty. Does not mature 
beans here. 

Giant Horticultural—Smith. Plants are moderately vigorous. The 
pods are borne near the ground, and are five to six inches long, one inch 
broad, light yellowish-green in color, more or less streaked with purple. 
Bean large, thick, medium in shape between a kidney bean and a Lima; 
excellent inquality. Rather late in maturing and moderately productive. 
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FEividently a cross between the Dwarf Horticultural and a pole Lima. A 
valuable addition to the list of varieties. 

Golden Champion is valuable for its comparative earliness. As a snap 
bean of the best quality, and wonderfully productive, the Golden Cluster 
can not be too strongly recommended. As a Lima bean the Horticultural 
Lima has no superior for this section. 


BUSH LIMAS. 
Of late, the bush Limas have attracted considerable attention. Their 


season of maturity is usually too late to make their culture successful in 
this latitude. 
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DESCRIPTION OF VARIETIES. 


Burpee’s Bush Lima—Burpee. Plants are strong and vigorous. Pods 
44 to 5 inches long, 14 inches broad, and curved, usually contain 3 to 4 
beans, which are 1 inch long and 1 inch broad, kidney-shape. The 
plants are moderately productive. 

Dreer’s Bush Lima—Dreer. Plants are of smaller and more spreading 
growth than the preceding. Pods are borne in clusters near the ground; 
23 to 35 inches long, 1$ inches broad, straight. The beans are smaller 
than Burpee’s Bush Lima andthe plants are more productive. 

Henderson's Bush Lima—Hend. Plants are strong and of vigorous 
growth; pods 3 to 4 inches long, straight, borne on all parts of the plant, 
beans medium in size, and of best quality. The earliest of the bush 
Limas and perhaps the best. 

Barteldes’ Bush Lima— Barteldes. Plants very strong-, owing, 
inclined to climb, pods 4 to 6 inches long, somewhat flattened, outer sur- 
face rough, borne in clusters on a long stem. The plant is very product- 
ive, but matures beans too late for this section. 


CABBAGES, 


Thirty varieties were tested this year. The seed was sown on March 10 
and the plants were pricked out in flats about the Ist of April. On May 8 
twenty-five plants of each variety were transplanted in the field. They 
were badly affected by the maggot (Anthomyia brassica), which resulted 
in much irregularity in heading. The very wet weather, during June, was 
largely instrumental in preventing a failure of the crop from the ravages 
of the maggot. The following table gives the results of the test. 
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EARLY VARIETIES. 


Earliest of All was the first to head. It had a tendency to form 
several heads, which is an unusual occurrence. 

Lightning is a good strain of the Early Wakefield type, and is a very 
uniform header. Not as early as was advertised. 

Etampes is known as a reliable early variety, but it headed somewhat 
unevenly this season. Quite desirable. 


SECOND-EARLY VARIETIES. 


Dwarf Flat Dutch follows very closely the early varieties. It is a sure 
header and a compact grower. Its increased size and solid heads cause it 
to supersede the earlier varieties as soon as it appears in the market. 

Winnigstadt is an old favorite, and isa very reliable header. A val- 
uable variety where a conical head is desired, on account of its sureness 
of heading. 

Fottler’s Drumhead was somewhat uneven this season. It is a desira- 
ble cabbage for general purpose. Planted late it makes a good winter 
variety, although early planting brings its season in August. 


MEDIUM SEASON. 


There seems to be but little choice between the Acme, Vandergaw and 
Prize Head Flat Dutch, which are the three best of the varieties matur- 
ing in three months after transplanting. 
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LATE VARIETIES. 


Bridgeport forms very large heads, and most of them are quite solid. 
One of the best. 

Succession is very much like the preceding variety. ‘ 

Burpee’s World Beater, is the best of the acquisitions of this season. 
Its uniform and solid heads make it desirable, and judgimg from its appear- 
ance in the field, it ranks high. 

Autumn King formed uniformly large, solid heads. The type is not 
fixed. Some of the heads were flat, others oval. 

Giant Red Erfurt and Mammoth Rock Red are very similar in size. 
Both form round, solid heads. They are distinguished by a slight differ- 
ence in the color of the leaves, those of the latter having more of a 
purple tinge. They are valuable because of their keeping qualities. 


SWEET CORN. 


Twenty-eight varieties were used in the test. The hills were four feet 
apart each way. Five kernels were planted in each hill, and twenty hills 
of each variety were used in the test. 

The planting was done on May 20. 

The dry hot weather, during the latter half of August, hastened the date 
of maturity of all except the early varieties. 

The following table gives the principle data of the test. The last 
column shows the comparative productiveness of the varieties. 
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The following are new vatieties: 

First of All—Burpee. This was the first variety to reach edible matur- 
ity. It also proved to be the most productive of the early sorts. 

Burlington Hybrid—Faust. This is a cross between Adams’ Extra 
Karly and Early Mammoth, and is aflint corn. It has a very small amount 
of leaves, and stands drought. It can be planted close. Season the same 
as the Cory. It is-desirable as it is a sure cropper. Quality fair. 

Country Gentleman—Henderson. This was the latest variety to mature, 
and was this year one of the most productive. It originated by selection 
from the Ne Plus Ultra which it resembles, although the ears are larger. 

Golden Nugget—Vick. <A variety of medium season, and is of fair pro- 
ductiveness. ‘Kars are of good length. Color orange. 


VARIETIES TO PLANT. 


For succession First of All for early; Golden Nugget or (Black) Mexi- 
can for medium season, and for late season Ne Plus Ultra or Country 
Gentleman where numerous but medium-size ears are desired. For 
varieties with larger ears Stowell’s Evergreen, Old Colony, or Henderson 
are the most prominent, particularly for market. 


CUCUMBERS. 


The cucumbers were planted in rows 6 ft. apart, the hills 4 ft. apart in 
the rows. Various remedies were tried for the cucumber beetle. None 
proved entirely effectual, though a teaspoonful of turpentine thoroughly 
mixed with a pailful of ashes prevented their ravages until the plants were 
strong enough to resist attack. 

The varieties grown for pickles were planted near each other, and as 
soon as the fruits were of suitable size, those from each sort were counted 
and weighed. It was found that the plants would produce a much larger 
yield during the season, if the fruits were closely picked and not allowed 
to grow beyond pickling size. The same method of picking and weighing 
the cucumbers was pursued with the table varieties. 

In this way material was obtained for a comparative test of varieties. 


PICKLING VARIETIES. 


Chicago. Plants vigorous and productive; fruit small; spines large, 
black. Early. Excellent for pickling. 

Chinese. Plants fairly vigorous, not so productive as Chicago; fruit 
small, slender; spines white, large. 

Choice. Plants of moderate growth, producing a large number of small 
fruits. A good variety for small pickles. 

Cluster. Plants healthy, strong-growing and very productive; fruit 
small to medium; spines large, numerous. Early. One of the best for 
pickling. 

Jersey Pickle. New. Plants moderately healthy and fairly productive; 
fruit small; spines not numerous, black. Medium early. 

Maule’s Early. Plants vigorous and healthy; fruit small, triangular. 
Productive. Early. Excellent for pickles. 
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Parisian. This variety produces long, slender fruits. This season the 
plants lacked vigor and productiveness. 

The following varieties may be grown both for table use and for pickles: 

Bismarck. Plants are vigorous-growing and healthy; fruit 10 to 12 
inches long and 2 to 25 in diameter, tapering toward ends. Moderately 
productive. 

Everbearing. Plants vigorous and very healthy; fruit 10 to 12 inches 
long, round; obtuse ends. Productive, bearing well to close of season. 

Evergreen. Plants fairly vigorous and healthy; fruit shorter and 
larger in diameter than Everbearing. Excellent for pickling and for 
slicing. Moderately productive. 

Short Green. Plants vigorous and healthy; fruit 4 to 5 inches long, 
2 to 24 inches in diameter. Fairly productive. Not so good for table use 


a 


as some others. 


TABLE VARIETIES. 


Goliath. New. Plants of strong and healthy growth; fruit long, 
slender, crooked, and irregular; spines black, prominent. Productive. 

Peerless. Plants strong, healthy, and productive; fruit large, covered 
with prominent white spines. One of the best for table use. 

Perfection. An excellent variety for pickles when young. Form regu- 
lar. Quality best. Productive. 

Ivory Monarch. New. Plant a vigorous grower; fruit long, slender, 
white; core very small; quality good. Not very productive. 

White Pearl. Plant a strong grower, but not healthy; fruit medium 
in size, smooth; quality good. Fairly productive. 

The preceding notes are from observations of the past season’s growth 
only, and are not to be taken as a decisive test of the several varieties. 


LETTUCE. 


About forty varieties have been grown during the year. For forcing 
purposes no variety nas been found superior to Grand Rapids. Chicago, 
White Tennisball and Golden Queen are also good forcing varieties. 

For hot-bed growing, Chicago, Hanson, Simpson, Golden Queen, Big 
Boston, and New York are good varieties. 

As varieties for general garden culture, Hanson, Simpson, New York, 
Grand Rapids, Denver Market, White Star, and Chicago are all good. 

The following table shows the comparison of the varieties grown out of 
doors. The plants were grown in the forcing-house and transplanted in 
the garden May 3. 


100 STATE AGRICULTURAL COLLEGE BULLETINS. 


TaBLe No. 6. 


Days to edible 
maturity. 

Days tostarting of 
seed-stalk, 


Z 
! &p 
ee 
oo 
/ Variety. Seedsman. 2 S 
3 Seen 
: oe | 58 
: 3 BS 
1 PATS regirni es Sse 20k Nee O hae ote ONO EgE Se eI Salzar= i072 yah eek 7 
2 BATH COs Fae Res Fe Se Re ee T's Ra wsones ee 5 
3 Bie BOStOT ee ate PO aT a a Henderson _________- 5 
4 Blonde Beauty___.__..__- eee eee | Dike + sean Vaughan aa 5 
5 Black Seeded Simpson-<os- 2 eee Vaughan?) 2 6 
6 Black Seeded 'Tennisball: o°f oe ee Rawson eee ee 5 
7 Boston Curleds sys e yl 8) a AS ACS Rawsonitsp eee 6 
8 IBOSLON Dian ketee waa. 2S eat Sg ee eae Deak Rawson sue as 5 
9 CHT CH SOS it a NR LE Oy er ee REE. Vaughan eos 5 
10 Colossal Sete Rare ee OL ea Na ae Salzer! 2 eae 7 
ll Curled Siyidig see OC a nt is Landreth. __._--_.__¥ 6 | 
12 Gorled' Sim pron ees ae! 2 area ae Vaughan! sane 5 
18 IDGACORn Meese a EC 250) ah Sek ey Rawsonte: sete os leer 
14 ManverjMarket. ees) Si oN Fa a ee eng Vaughansn2 ee b) 
15 OTCIN Petes Oa eye i sts hc eet Cs “Cee 8 Mandrethi=2 =e eet 4 
16 Hronchi Blocknead ete... pie Mel Vivi x Ce Po Thorburn eee 7 
17 Goldent@urledsastee. 1 hee 2s ieee rem andreth=. 2 ee 6 
18 GoldeniStonehead si. 60 1.03 ao ee Cee ANE Wangan seen D 
19 GranddRapidssee: ser osis s.. 4 ay Sse > ae er Worry: so ate bya 
20 Green ringed sess He 26 2 Ts ee ee Rawson-..0 0-532) 7 
a1 ET AVIS OTe meee a aie el Le Se ae ee aR 8 Rawson== 2 7¢-8 sos 5 
22 Hittinger’s Belmont S| Burpee) ess = ae 5 
23 New York 0 22! ft. Henderson __ ___.__- 4 
24 Prize Head Horry: oie eee 5) 
26 Hndolph skbavorites 2225/8 ee a Maughan’ 3s eee 7 
27 Self-roldling {Oop ot ileal ee eee Merry os) Gs See 5 
28 DUN eH ee eye eR oe od ie eer Salzer. ae 6 
29 Sinipborneton dee 2 0S 2 ee Pe el i Wanghsnk seeee eee 7 
30 Pmck-headev alow. 2.22) le tare s Pat ec es Burpee... eis tee 4 
31 Tilton saWihite Stara.) Sy Se ee ee Herryies ceo se eee 6 | 
32 DPIBNONS crs Red toe oe OE AAs ae ee IDTeers oe. ee 5 | 
33 SAGE ROUNGLs ee ee SEC) AS AE: ey 1 a ee ee Rawson... ee 4 
35 Goldenk@uecnszosece olor gee Ss Ne se Henderson _________- 6 
40 PP ORECCLLON = = ae eee pepe a” ae eae Sy ee Baist.2 or Sule 3 
41 Nellow pitar kets: meas SA a GE eee BNIB Gs to Lee 4 


HORTICULTURAL DEPARTMENT. il 


The following varieties were grown here for the first time this season: 

All Cream—NSalzer. This variety is identical with the old Prize Head, 
an excellent garden sort. 

Blonde Beauty—Vaughan. Heads large, loose, golden yellow in color, 
crisp and of best quality. An excellent summer sort. This variety 
appears identical with French Blockhead grown last year. Swnset—Hend, 
also is identical with above. 

Colossal—Salzer. New. Heads large, loose, light green in color. 
Matures early and is of best quality. 

EHittinger’s Belmont—Burpee. Same as Big Boston. 

Self-folding Cos—Ferry. New. Forms large head, nearly self-blanch- 
ing. Leaves tender and of best quality. The best cos variety tested. 

Sunlight—Salzer. Heads medium size, golden-yellow color; leaves 
wrinkled, curled. A good variety if better selected. 

Stubborn Head—Vaughan. New. Forms a large, loose head, light 
golden-yellow color. A good grower; resists heat well and remains a long 
time in marketable condition. One of the best varieties grown. 

Thick-head Yellow—Burpee. Heads large, solid, light greenish-yellow , 
color; leaves waved. A good summer variety. 

Perfection—Buist. Heads small. Soon runs to seed. 

Yellow Market—Buist. New. Heads are small, solid, golden-yellow 
color, tender and of good quality. Lacks in size of head and soon runs to 
seed. 


PEAS. 


A comparative test of fifty-five varieties of pea was made, using two 
hundred seeds of each kind. The vines were supported by a woven wire 
trellis. The date of sowing was May 9. Cold, wet weather injured the 
germination somewhat, and the dry, hot winds of the latter half of July 
hastened the date of maturity of the mid-season and late sorts, and pre- 
vented the proper filling of the pods in many varieties; but at the same 
time, it showed more clearly the ability of certain varieties to withstand 
adverse conditions. 

Below are the tabulated data of the varieties. The dates to maturity 
show that the early varieties required a few more days to reach maturity 
than they did during the previous year, and the later varieties a few days 
less. 

The columns showing the average number of pods per vine, and the 
average number of peas per pod, illustrate the prolificness of the varieties. 
The columns giving the weights of fifty pods and the shelled peas will 
give an idea of the size of the pods and the proportion of shelled peas to 
the pods. The last column gives the weight of the pods of an average 
vine. It is obtained from the data in the second and fifth column and is a 
measure of the productiveness of the variety. 
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Of the new varieties, the following are of some promise: 

Budlong—Leonard. This is a strain of the First and Best or Extra 
Early sorts, of which it is the most productive, this season. 

Oharmer—Vick. Vines five feet high, and dark green. Pods rather 
short, broad, and somewhat curved. Peas white, smooth, and large. Season 
same as the Don and Admiral. It is very productive, but the pods are 
not very well filled, yet it is a very desirable pea. 

Stanley—Burpee. Vines thirty inches high, with strong, stocky growth. 
Pods long, medium width and well filled. Peas white, wrinkled and large. 
Season same as the Abundance. It is a very promising variety. 

Gladiator—Henderson. Vines forty-two inches high. Pods long and 
large. Peas are green, large, and smooth. Season the same as the above. 
Pods are extremely large and not always well filled, so the proportion of 
shelled peas is not large. A productive variety of the latest season. 

No. 4 Dwarf and Cable—Hicks. These varieties were received too late 
im the season to be planted at the same time as the rest. The hot weather 
injured them too much to get an idea of their merits. 

Quantity. Vines thirty inches high. Pods long, slim, numerous, and 
only moderately well filled. Season two days later than the Don. 

- Heroine has now for two years proved valuable. Season late. Vines 
three feet high. Pods long, numerous, and this year well filled. 


VARIETIES RECOMMENDED FOR PLANTING. 


Any of the early varieties will do for the first of the season, as there is 
very little difference between the strains. 

Following these, in a few days, are the Chelsea, Kent, and Blue Beauty. 

The Chelsea is quite dwarfed. Vines twelve inches high. Pods medium 
bength, and only fairly well filled. Quality good. Rather unproductive. 

Blue Beauty. Vines two feet high. It is more productive and the pods 
are better filled than the Chelsea. 

Kent is about the same season, and very productive of peas of excellent 
quality, but the vines grow about four feet high, while the peas are very 
small size. Desirable for its quality. 

Advancer is several days later than the preceding three varieties, and is 
more desirable. Vines thirty inches high. Pods of medium length, 
numerous, and well filled. 

Stratagem. Vines thirty inches high. Pods three inches long, very 
abundant, and fairly well filled. Peas white, wrinkled, and medium large. 
Season the same as the Don. This comes at a season when varieties are 
scarce, and is the most prolific variety of any in the list. 


PEPPERS. 


Owing to the wet spring, the peppers were not transplanted until late 
im the season. Few varieties ripened fruit before time of frost. The table 
is therefore omitted. The following brief notes may be of use to those 
who wish to make a selection for garden planting. 

Chili and Coral Gem bear small, tapering fruits of a bright red color. 
These varieties are the ones usually grown for use in condiments or 
sauces, 

Cardinal and Long Red have larger and longer fruits of a less pungent, 
flavor than the preceding and are largely used for pickles. Large Bell 
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and Ruby King have large, short fruits of dark red color; flesh thick 
and of mild flavor. The Squash pepper is very productive and free 
from rot. The fruits resemble a tomato in shape and color. , A good 
variety to grow. 

County Fair—Henderson. New. Plants medium in growth. Peppers 
14 inches in diameter at base, 4 to 5 inches long, tapering to a blunt point, 
smooth, uniform in size. Plants very productive, but did not ripen fruit. 


SQUASHES. 


The squashes were planted June 13, in hills eight feet apart each way. 
The soil was a sandy loam and well manured. The following varieties 
have not been described in former bulletins: 

Butman—Gregory. Vines are not of vigorous growth, or very pro- 
ductive. Squash small to medium in size; light green, mixed with white; 
flesh thick, lemon color and of best quality. Late. A good keeper. 

Dunlap’s Marrow—Gregory. Vines strong, vigorous, and productive. 
Squash dark orange-yellow, similar to Hubbard in shape. Matures early 
and of good quality. One of the best for fall use. 

Marblehead—Gregory. Vine a vigorous grower, moderately productive. 
Fruit of medium size, similar to Hubbard, but apex shorter, straight; 
color bluish-gray; shell very hard; flesh dry and of best quality. One of 
the best winter squashes. 

Sweet Nut—Dreer. Vine vigorous; fairly productive. Squash small 
to medium in size, creamy white color; flesh of fair quality. A good fall 
variety. 

The following list which includes many well-known varieties is recom- 
mended for the purpose named: 

For summer use—Strickler Summer and Bush Scallop. 

For fall use—Dunlap’s Marrow and American Turban. 

For winter use—Hubbard, Marblehead, and Pike’s Peak. 

Cocoanut and Fordhook are excellent small squashes for fall and early 
winter use. The plants will produce a good crop, when the larger varieties 
ail. 


TOMATOES. 


The seed was sown in the forcing-house March 24. The plants were 
placed in the field June 7. Six plants of a variety were used for a test. 
From two plants in each set, the fruits were picked and weighed as they 
ripened. After the vines were killed by frost, the green tomatoes, remain- 
ing on the two plants mentioned, were counted and weighed. In this way 
the comparative productiveness of the several varieties was ascertained. 
In the table, not all the varieties grown are given. Only the new varieties, 
together with some of the older and better sorts, are tabulated. 


EXPLANATIONS OF TABLE. 


The first column gives the date when the first tomatoes of the variety 
ripened. The second column records the number and weight of ripe fruits 
picked from two plants during the season. In the third column the aver- 
age weights of the ripe tomatoes are given. The next two columns con- 
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tain the number and weight of the green tomatoes picked from the two 
plants at time of frost. In the last two columns is given the total amount 
of fruit produced by the two plants. 


Tasue No. 8. 


ov 

a © 

: 5 2 

Variety. Seedsman. a "3 

Bis Be 

aa 5S 
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OH =] 
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Balt. Prize Taker __________- Landreth _____ Aug. 30- 78 
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Pon PoOn WM se a LR lil Landreth ____- Aug. 30- 84 
Barliest. of Ally ee sae Maule _________| Aug. 28._| 100 
Mansfield Tree_________-___- Leonard _____- Sept. 12_ 17 
Melogranhieseedit ns en Salzer soe! iL Aug. 30__| 202 
Golden Sunrise____________- Henderson ____| Sept.12-| 114 
Dwarf Champion________.-. Harris __._____.| Aug. 20 72 
IPGOtOmMaG ea) Me Harris __._....| Sept.3_.} 250 
McCollum’s Hybrid________- Harris oss Sept. 2__| 66 
Potato-leaved Ignotum ____-_ College ______- Sept. 12_| 142 
Picture Rock/ss ieee @hilds|/-2232222 Aug. 29._| 168 
Chim bing seers ee aa ae Childs: 2 {o2 282 Sept.2..| 78 
Majesticou: (2 siar Wien yuL leas: Baste Sept.12_| 150 
Prize Bellesseec ey eee ily Buist_._..._-..| Sept. 12.) 132 
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As in former seasons, the Harliest, from Vaughan, was the first to ripen 
fruits. It is medium in size, slightly angular, quite firm, and of good 
quality. Nearly all of the fruits ripened before frost. 

Volunteer and Beauty were next to ripen fruits, but only a few ripened 
early. The bulk of the crop was much later. 

Early Ruby and Cumberland Red followed in a few days. The plants 
of Early Ruby are strong and very productive; fruits of medium size, 
somewhat angular, bright red color and of good quality. Valuable as an 
early variety. Cumberland Red is also a good variety. 

Of the recent pink varieties, Long-keeper and Potomac confirmed the 
good report of last year. 

The plants are productive, fruit of good size, regular form, and moder- 
ately firm. Of the older pink sorts, Beauty and Acme gave good satisfac- 
tion. Golden Queen is as good as any of the yellow-fruited varieties. 

Ignotum still leads among the red varieties, but some of the pink sorts 
exceed it in productiveness. 

Perfection is one of the best red sorts. 

Ponderosa. The season is very late. From a patch of over one hun- 
dred plants we did not get a single fruit which ripened thoroughly 
on the vines. The tomatoes would crack and rot before ripening. 
To get good specimens it was necessary to pick them green, and ripen in 
the house. The fruit when well ripened is of good quality. 

Dwarf Champion ripened a few fruits earls, but the larger part of the 
crop did not mature before frost. The fruit is very attractive in appear- 
ance, but its fault of not ripening earlier is a serious one. 

The following are sorts of recent introduction: 

Cardinal—Vaughan. This is not a new variety, but has not been 
grown at the college for several years. Plants strong and vigorous; fruit 
large, smooth, somewhat flattened; flesh firm. A good shipper, but not of 
first quality. ; 

Baltimore Prize Taker—Landreth. Plants of strong, spreading 
growth; foliage large, dark green; fruit large, spherical, slightly ribbed, 
light red with purple tint: flesh solid and of fair quality. 

Money Maker—LUandreth. Plants of medium growth, somewhat lack- 
ing in foliage; fruit large, angular in shape, somewhat flattened, bright 
red color, many celled and seeds numerous; flesh lacking in solidity but of 
good quality. 

Maule’s Earliest—Maule. Plants are of small growth; foliage small. 
The type of the fruit varies, some fruits are nearly spherical in shape, 
others are angular. The angular type is early, 24 to 34 inches in diameter, 
irregular in shape around the stem, but smooth enough to sell; bright red 
in color; flesh solid and of fair quality. Does not come up to description 
in catalogue, Later by ten days than Earliest from Vaughan. 

Mansfield Tree—Leonard. Plants strong and vigorous; leaflets rather 
large, dark green; fruit 4 to 5 inches in diameter; usually ovate and irreg- 
ular in shape; flesh walls very thick; celis small and contain few seeds. 
The fruit ripens very slowly and seldom colors all over. The plant has a 
tendency to upright growth, but it can not be called a tree tomato. Closely 
resembles Ponderosa, but the plant is of msre upright growth, fruit 
smaller, more regular in form, and ripens better. 

Telegraph— Salzer. Plants of medium growth, lacking in foliage; fruit 
24 to 34 inches in diameter, somewhat flattened, often quite angular and 
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irregular in shape, still 1t will sell well. The plants ripened nearly all the 
fruit before frost. Resembles Earliest, from Maule. 

Potato-leaved Ignotum—College. Plants low-growing, but vigorous; 
foliage potato-leaf; fruits resembles Ignotum in color and shape, but are 
larger. Ripens later than Ignotum. 

Climbing—Childs. Plants very strong-growing and healthy, showing a 
tendency to climb; fruit large, somewhat irregular at stem end, pinkish- 
purple in color, resembling closely the fruit of Potato-leaf. 

The following sorts differ but slightly from Ignotum: 

Majestic—Buist. The fruit is darker and brighter red than Ignotum, 
and ripens later. 

Prize Belle—Buist. Closely resembles preceding, but plants are not so 
strong-growing. 

Ten Ton Tomato—Landreth. The plants are not so strong-growing as 
Ignotum, and the fruit has a yellowish tinge. 

Picture Rock—Childs. Very closely resembles the Ten Ton, differing 
slightly in growth and color of fruit. 

We received seeds of some of the leading varieties of tomato from 
Berthoud of Australia, also from Joseph Harris of Moreton Farm, N. Y.; 
these were planted near the same varieties grown from seeds of our own 
selection. 

The tomatoes grown from the Australian seed were more uniform and 
regular in shape, and the plants slightly more productive than the same 
varieties grown from American seed. Between those grown from seed 
obtained from Harris, and our own seed, no difference was noted. 


POTATOES. 


TEST OF VARIETIES. 


The manner of carrying on this test was the same this year as in previ- 
ous years, two pounds of seed being used to thirty-three feet of row. The 
rows are three feet apart and the hills one foot apart in the row. 

The planting was done on May 20. The soil was of fair fertility. The 
previous year the land was in millet. The tubers were partially grown 
when the drought and hot winds of August stopped further growth and 
the crop ripened. Those varieties that set few potatoes yielded a larger 
per cent. of merchantable tubers, and the varieties that set many tubers 
and are usually the better yielders were generally unable to mature the 
crop, hence a large per cent. were undersize. For this reason, only the 
total yield is given. 

Some of the varieties have been on trial for several years, and for com- 
parison the average yield is included for the number of years that they 
have been on trial. . 

All varieties of which the average yield is less than 100 bushels are 
dropped from the list. 

Those seedsmen whose name is marked with a * furnished the seed to 
us previous to the past year, and the crop of 1892 was grown from the 
college seed. 

The abbreviations used in the description of the tubers are as follows: 
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ee pou eens-veeea| = Markham)s! 25119 ap. ten on |e 128.8) ato o ale onl aap | ob | m m 
eok’s\ Bx. H’y--2)..22..2.|* Vaughan_ <<" 17, sp. Wy 8 104.5) 4) 1523/8". 1 m i 
Milibasketss 95.202. se od Gregory _- _...|17, sp. ena 106. 106} 1/*lp | ob 8 1 
WN Sse tes oe Se Manle Se sl isiup, ty P 105.2 | 209] 2 r ob d m 
Ft. Collins No. 83_________- * Col. Ex. Sta.__|17, sp. ara Gs 163.6 | 186); 8] 1p | ob d m 
Gardner’s Early____________ hi 50.2 | 145] 4 p Ov 1 8 
Genesee Co. King _______._- “ 238} 109.6] 110} 1/ w | ov | m m 
GoyaRisk 2. te OA 121.7} 122 | 1 p ob 8 i 
Green Mountain ___________ oe es 90. 109 | 3 r j}obf| m 8 
GraroryeNont eee Lea (i 89.2 | 204] 4] Ip lL m m 
| 
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POTATOES.— Continued. 


Varieties. 


Seedsman. 


Gregory No. 2..../---.----- 
Halo of Dakota 
Hampden Beauty 
Hick’s No. 
ETC RA BIN Oc aha te ee 


Hack s)NO.: Slo. 253-2 
CK BNO: 1012 ee 
Howe’s Premium 
Tio 1 9g  e eR 
Imperator 


lowa Beauty - 
Tron Clad 
Jewell --- 
wurebating os ee 
Koshkonong 9225 2s Sonia! 


Lazell’s Seedling _______- wi 
Leather Coat___- 
Lee’s Favorite ___- 


Minnesota Seed No. 50___- 
Minnesota Seed No. 189____ 
Minnesota Seed No. 190___-_ 
Mitchell’s Seedling._______- 
Monroe’s Seedling ________- 
Mrs. Cleveland___._______-_- 
Nameless No. 1_______-_-____ 
New: Queen). - 2 oY 
Nott savictor. foes 
Ohio JOniOre= es 


Putnam’ s\Select: 2.2022. 
PECHLOL UE ATIG pees luca 
meen of the Valley_____-__- 

naal’s Beauty. 222 22a 

Red Star 


Rochester Favorite 
Rochester Rose _______-___- 
Roger’s Seedling. ___-_____- 
Rose’s 74 


Rural New Yorker No. 2___- 
Salzer’s Parliest___.._-_.>__- 
See CET Eh 
NOW Drop ee 


BiOwAG) teeny 25 Set 
Star Russet 


Storr’s Seedling __._._____-- | 


St. Patrick 


* Vt. Ex. Sta. _- 


| C. Hicks ___ 


=D. C. Hicks: =- 
DC mHicksae- 
SOW Orss ee ee 
* Crawford 
* Crawford 


* Presley: 22..--: 


AN Cranese eae 


* College ______- 
* Vt. Ex. Sta.___ 


* Presley 2225. 


* Presley _...__- 
Frogner 
Frogner 
Frogner 


* Farm Dept.___ 


VG xn base 
* Farm Dept.__- 
* Gregory 
* Presley 
* Crawford ____- 


FOVitesbexty Staneee 
Osceola Co. __- 


peal be) (¢:|e ea 
* Farm Dept.__- 
* Gardner ess 
* Vit.) eux. Stas]! 


* Vibe Hx ota. 20 
* Presley 
PP reEployye sania 
* Vt. Ex. Sta.___ 
Pi be alm eee 


* College 


Vt. Ex. Sta.__- 


* Thorburn: ___- 2 


Salzere a2.) 
* Presley ______- 
Henderson 


* Markham 


=iPresloyws se ealie 


* Markham _____ 
Henderson __- 


Growth of vines. 
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. | Aug. 10 


lei. 
°2§| Description of the 
: pre tuber. 
iy ES 
FE . (ba 
q io] Aro 
amp en dic alee 
> = b © be Y 
rs >| act aati a r| 
8 Sie Veet gk beers te ae eelas 
= ir) © ° | KR o & 
x S BO 0 iS > | B 
i=) a a4 4 es) fy ica) .S) 
Aug. 22 116. 141 | 3] lp OV m m 
een 30 156.1 | 209) 2 Di ob feo 8 
sorea2 i. 128.9 | 122); 2] lp | ob m m 
SB ete ey 109. 109; 1) w r 8 i 
ba ye IP) 217.8 184 2! 1p ob 8 m 
ae OD) 117.3 148 2 p ob d d 
20) 94.5 | 188) 2| w lf 8 i 
ay 7 169.5, 1385] 3 p r 68 i 
sid) 115. 164 3 1 rf 8 1 
Heil! 226 88.4 | 1385, 3 p ob m m 
anita 5 226.8 | 191 P| So) 1 mn; m 
mre ts) 108.9 | 109} 1 p ob d 8 
ai aiere k) 125. 125 d Lo Hone ag lt Mallee ae Ms sees 
sot 1G. 136. 203 | 3 p OV m 5 
oe a9 125. LOH Ab sw; 1 8 1 
“ 20] 163.9 | 229] 2| r | obf| d 1 
ely 88. | 194] 3 | Dp ob m 8 
so) 13) el SBtomi ees) bed he pa Ob d 8 
eae jae 60.5 124 i) emer ee a eee da Dr tng 
pee cS 134.1 186 2 p rf d 1 
| 
Sora 13) ol TCse OMe Lely Day LOy; d 1 
masa Wu Uk Aaa Lh CLES Ue J ah Eu 
mri 20, 145. 145 Lh ea aye Das SS woes 
Spee 26 104.5 | 142 | 2] pur | ovf 8 i 
aga) 164.2 | 204) 2) Lp i 8 m 
EF 16) |) AGS eon lines Dp OV s m 
£5718 117.2 131 2 p Ov 8 m 
calanee E 149.4 194 2) 1p ob | m m 
“20 157.1 | 166) 2 p ob | m m 
ap lOueplets DO iy cet oe TP yeas i 
SOS 2OE eGo. ene SO) |nz || owy; ovf | m ] 
Sere LO 108.6 | 109} 1] lp ob 8 m 
Seo: 101.1 101 1 p Lies as i 
NESS) 108.2; 108) 1|] 1p ob d 1 
rey | 143, 144 Wil lease) ob m 8 
| 
SE QO Mitts 141; 2] 1p ov | m m 
(20 JOST | 173s) 121 Vp ob m m 
af 20 127.6 139 Dileep: ob 8 m 
NL 74.5 222 4 r mn m 1 
‘ 2 163. 217 4 p ov | m 1 
Cras | Yah Ue ser Wa UG yn ae poi cae aeest  L 
era 03} 225.0 | 281 | 2] 1p ob 8 4d 
corn fy 76.3 134 3 p ob | m l 
ace andi 169; 41 w |} ob | 8 i 
Maer at: Sl bait itor: He 116 3 een) ob | 8 i 
} 
ee be | 96. 196 tet 0) ob | m m 
5S 8 A2S eto t28 HAL Ney a Ob) Eas m 
Oli) pA De roel 209) 2.) p || obs} d 8 
oeN Od: 26.2 | 105 2 p jobf| d 1 
Said 128.2 236 —4 p | ov m ] 
| 
Sead. 97.8 112 ade) are ri m m 
SSS SMEs 188) yk ore yas es i 
se oe 195.5 228'| 2 | lp | ob 4}, m m 
se PRE) 224.7 220°) 27) 1p ob | m l 
area) 147. lil Dial aD OV han 1 
ey errs) 986. ASO Meh lee Ov m il 
Sept. 4 185.6 | 150] 2] p rf m | m 
108.9) 109; 1| p | ob eal ete 
| | | 
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POTATOES.— Continued. 


‘2% Description of the 
: Gate tuber. 
o sol) ed 
g = eae 
A= | a oe le! 
Varieties. Seedsman. hd 2, as To = ar) 
3 = > be 1 Sp, 
= & - 2 | P- I 
1s S np Ce oe ee : vrs 
oS Q = at e | N HY O SS, & ors. 
| — 
| | 
Stray poauty 2: tte | * Jerrard __ ____| 18, sp. | Aug. 10 108.9| 102] 3| r r 8 i 
Santi bee eee ee * E. E. Stine ___|15, sp. Sat 72 5D 256 | 4 r ob 8 i 
Sunlitiotars- 2 2? ee | * Markham _____ 15, sp. S 05)| 145.2) 159 82) ob m m 
SHDARIOR 2 oe we Te \;* Burpeees 233 22, up. yi el has 92. THOM AD ae 2 teas ae 
Supplanter! eee sh | = Presloy.2 22 1% 20, sp. Sr PLS 135.6 | 221) 2 p ob 8 8 
Reivanitin. sel SRS! | * Markham ..__.|20, sp.| “ 17| 143. | 106] 2! p Jobf| m 1 
PROT burn. oe) eee se College =see 16, sp. oe" 14) 10826 | (2059) 4) Ip 1 m m 
Timpe’s nti ass peeree | J.T. Timpe._-|17, up. UES I) ASUS 124 IF 2: re) ob m m 
AM PSIsuNo: 4: 2) Taste os J, TD Timpe 2517; ‘sp: ae lB 234.9}. 197 | 2 p il m m 
TimpesuNOs poses es ee J.T. Timpe__-_|19, up. SSeS I 170. 130 | 2 p ob | m 1 
PampeseNonbl= aos eae | J.T. Timpe__.|14, sp. ee GIP ALSSIG het 535 Oui ov | m m 
Moenhockss2.. ieee ds eh. | * Markham ____- 17, sp. S20 174. 194} 2] ¢ r m l 
Wriumph ee | Henderson a6, isp; ey Pal 1 RH IAS lie Key Atl | al Hed eee meus 
impress) see eae Presley 2 aid osesp- gw) 107.7 198 | 2} lp | ob d m 
Wall’s Orange_____.2=__--_- * Farm Dept.___| 14, sp. viet) 57.8 | 108} 2 rE rf mii.m 
Watson’s Seedling _________ * Farm Dept.___|16, sp. eer |) 164.8 | 159] 2 p ob m 1 
VV Ey eee eee Byte = * Presley ______- 21, up. lea 121.9 | 153) 2| w ob 8 i 
Weat’s Nose eter A 2 * W. E. West___|16, sp. entail 143.5 | 168 | 2 p ob m l 
WieatisiNos2 tose a ra | * W. E. West___| 14, sp. awl O 98.9 111 2] lp ob m m 
Wrestis: No sone: Sti rete * W. E. West__.|15, sp. [FS 133.5 | 199 | -2 D ob m 1 
| | 
White Elephant___________- + JOLrardaeosee 20, up. st 020 120 164); 2} lp ob m m 
White Flower._-... _...__.| * Markham-:___ 17, up. YP eral 126.9 |} 148} 2] lp ob m m 
White: Ey Ohio 222 os. | Presley 2_ 16, sp. ae pa UE 140. 175 2 Ww ob f s m 
Wihtteptare 2 os. on * Farm Dept._-_-_| 21, up. mee oO 113. 139 | 2) w ob 8 i 
Wixom’s Seedling ________- | *VanBenschot’n) 15, sp. Se 18 62.¢ 1D Eye a lire ob s 1 
Vick’s Champion ________-_- Mick: t2s 223 5, sp Seb 132 132.) 1} w ob m if 


The following are brief descriptions of the new varieties: 

American Wonder. Strong, vigorous, upright grower. Season late. 
Unproductive this year. Tubers slightly longer than broad, somewhat 
flattened. Eyes and curtain medium. Flesh rich cream. 

Boston. Strong, upright growth. Season medium, fairly productive. 
The tubers resemble the White Elephant. Flesh light cream. 

Cream Ctiy. A spreading, medium grower. It sets many tubers, but 
the yield is only fair. Tubers kidney-shape to oblong. Eyes shallow. 
Flesh medium cream. 

Farmers Alliance. Top large, spreading. Season late. Fairly pro- 
ductive. Tubers many, small, oblong. Eyes shallow. Color pink. 

Fillbasket. A medium, spreading grower. Season late. Vines blighted 
August 15 and the yield was reduced. Tubers oblong, regular. Skin 
rough. Eyes shallow. Curtain long, arched. Flesh light cream. 

Genesee Co. King. . A fairly upright grower. Suffered from the 
blight. Tubers white, oval, and of fine appearance. 

Gov. Rusk. A good, spreading grower. Productiveness only fair. 

Hicks No.9. A good, upright grower, foliage tough and shunned by 
the beetles. Yield only fair. Tubers of good appearance, white. Skin 
smooth. Eyes indistinct. 

Iron Clad. Growth spreading; season medium. Only fairly productive. 

Koshkonong. Vigorous, spreading grower. Only fairly productive. 
Tubers rather long and somewhat flattened. Color white. It is of good 
appearance. 
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Minnesota Seedling No. 50. A spreading grower of medium vigor. 
Season medium. A good yielder of desirable quality. From 8. Frogner, 
Herman, Minn. 

Minnesota Seedling Nos. 189 and 190 are seedlings from the same 
source, but not so productive. 

Osceola Mammoth. A variety from Osceola county. Something like 
the Early Rose, but it is a week earlier. The vines set but few tubers, all 
of which were of good size. 

Park Region. Vines of medium growth. Sets many potatoes, but the 
yield was hurt much by the drought. Tubers somewhat like the Beauty 
of Hebron, only the eyes are much deeper. Season, medium to late. 

Rochester Rose. Vines made.a very poor growth. Season very early. 
Vines killed by the heat, and potatoes all small. In a more favorable 
season it would probably be a good yielder. Tubers similar to the Early 
Rose. 

Salzer’s Earliest. Vines thrifty. Season, early to medium. It set 
many tubers, and all were even-size, but small this season. 

Tubers round, flattened and red in color, which is an objection in an 
early potato. 

Snow Drop. Poor growth of vines. Season, medium. Very productive. 
Tubers oval, even in size, and somewhat like the Beauty of Hebron. 

Triumph. Medium strong grower, spreading habit. Season nearly a 
week earlier than the Early Rose. Quite productive. 

Vick’s Champion. A medium strong, spreading grower. Season, late; 
only fairly productive. Tubers class with the White Elephant. 

The following are varieties tried by us for the first time this year that 
have done poorly, the trial of which will be continued: 


Bill Nye, Hicks No. 60, Pride of the West, 
Blue Mayflower, Hoffman, Prize Taker, 
Carpenter’s Seedling, Home Comfort, Restaurant, 

Chas. Downing, Late Puritan, Stanley, 

Charter Oak, Minnesota Seedling No.18, White Chief, 

Karly Wisconsin, Minnesota Seedling No. 64, Vanguard. 

Geo. H. Price, Negro, 

Hicks No. 22, Ontop, 


WHAT VARIETIES TO PLANT. 
Ee«tra Early, 


Howe's Premium is among the earliest varieties to ripen and is the 
best one of this season. 

Early Six Weeks Market is equally as good, but generally a few days 
later than the first variety named. 


Early. 


Queen of Paris is the most productive variety of the list at this station 
for the two years that it has been raised. Lee’s Favorite, Early Oxford, 
Putnam’s Early, Iowa Beauty, McFadden’s Earliest, and Thorburn are 
valuable. 

Medium Season. 


Mrs. Cleveland, formerly known as Notts No. 8, Snow Drop, Pres. 
Lincoln, Supplanter, Early Pearl, Gregory No. 1 and June Eating are 
the best of this class. 


e 
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Late. 


Summit is especially recommended; Signal, Lazell’s Seedling, Dakota 
Red, Bannock, and Halo of Dakota are the best late sorts. 


FERTILIZER TESTS. 


The tests of fertilizers upon potatoes were the same as in the season of 
1891, using the same plots and the same fertilizers for the first twenty 
plots. 

Each plot is one rod wide and four rods long and contains four rows of 
potatoes. The rows are three feet apart, thus leaving seven and one half 
feet space between the nearest rows of adjacent plots. This space is occu- 
pied by young pear trees. 

Plots twenty-one to twenty-four were in potatoes in 1891, but did not have 
any special treatment. 

Four plots are in a row, thus—plot two is alongside of plot six, ete. 

The fertilizers were applied in the row both above and below the seed. 

The planting was done on May 27, and the digging and weighing was 

commenced on September 8. 


TaBLeE No. 10.—Fertilizer Tests. 


Yield per acre.—Bushels. 
- L | 
us S| a3, ali eM 
Fertilizer. 5 & 5 2 | 3 = 
214.) 2) 2.) game 
oJ a ra] fo) 
: Se Bera el pd al Pee | Cs 
3 Mo) eS) 8 | Be ee 
a roe ties a = < < 
i= 
TL paMulehtbetweelrows: os: s2 2.28 ene 234.6 | 124.2 89.5 | 178.1 156.6 | 262.6 
EVA NOtbIne ses oor Ca Ee oil ee Cee ae 145.4 | 67.8 51.3 | 146.0 102.6 | 166.9 
Til 4 lbs. sulphate ammonia_________ Under seed_| 144.1 | 93.5 98.9 | 183.3 130.0 |. 221.2 
real et ee Lorena -- 2-2 ---- -(| Overseed...| 171.3 | 136.3 | 95.7 | 127.3 | 182.6 | 196.3 
V.| Manure ___|.__.__..-_-..._.__.....-| Under seed_] 284.0 | 201.0 | 126.7 | 180.8 | 198.2 | 2194 
ae eae DE GaP MNDOIS 37 Renee rele sateen (Ea a eet ot 103.0 49.5 61.0 79.0 73.1 | 170.6 
.|(41bs. sulphate ammonia_________ | 3 7 ee Rls 
10 lbs. ground bone............2. Under seed_| 206.2 | 167.2 107.1 145.7 156.5 | 216.2 
VIII. | (6 lbs. sulphate potash __________- Over seed___| 108.2 | 128.5 74.1 64.6 98.8 | 171.9 
IX. | 1 bushel wood ashes -__-.-_-._____- Under seed_| 57.9 | 57.0 | 116.2 |} 91.0 80.5 | 163.0 
Se NOG Te |e. om eee eee eee Ye 2h ull Oe eae 46.2 | 35.4 45.8 91.8 54.8 | 172.2 
XI. | (6 ee ae ede SATE CRUE A Under seed_| 115.0 | 80.7 96.5 91.9 96.0 | 184.9 
10 lbs. ground bone_____________- 9 > ae 
“IT. U6 lbs: snfphate potashi: 2.22. Over seea___| 114.0 | 78.4 80.6 112.6 | 96.5 | 143.1 
REE iMannre's so--soe ee Pa Se | Overseed.__| 129.3 | 103.5 58.0 132.7 105.9 | 188.8 
OPV eae NGI riG 20205 Ce CO IbE ie pe es Toe yee eet. Bs 78.2 | 47.6 20:0'| 59.5 51.3 | 128.9 
XV. { 10 Ibs. ground bone _____________- ; Under seed_| 205.9 | 161.8 (03) le ee C5 150. 231.0 
XVI. | 06 lbs. sulphate potash ..________-_ Over seed_._| 186.2 139.2 95.5 183.1 156.0 | 199.3 
VET, IN ObHIN 9 32 es eR De EAL A SS 39.0 | 58.5 iby! 71.5 45.5 115.4 
XVIII.| 61bs. sulphate potash ____________- Under seed_| 68.9 | 49.5 25.1).|* 125!5 64.7 | 194.4 
XIX. |» 6 lbs. sulphate potash ____-________ Over seed ___ 27.4 | 69.3 17.5 77.5 47.9 | 190.4 
6ilbs: nitrate sodassr) 242 is ie | 
XX |4 10 lbs.ground bone 2= 2 Under seed_| 162.2 | 140.2 40.4 113.7 114.1 | 186.0 
6 lbs. muriate potash____________ } | | 
4 lbs. sulphate ammonia_________ | 
XXI. | 4 10 lbs. dissolved bone-black_____ | Under seed_| 125.8 115.8 52.2 116.4 102.5 | 178.2 
ee meee TOCRS D2 yee 
oy s. sulphate ammonia_________ 7 ad = Reo | O4eod 95 | 
XXII. }10 tbs. dissolved bone black t] Under seed.| 165.6 | 109.7 | 55.3 | 159.7 | 122.4 | 198.2 
mY 1 s. dissolved bone-black_____ r P et7 
BRA aapNicetiote octane {| Under seed_| 139.6 | 148.0 | 31.7 | 102.3 | 105.4 | 147.2 
XXIV. IN OU HETI eee Seen eee es | aoe Pee a tore 100.8 107.5 27.0 99.6 | 8307. |. oe 
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The yields on all of the plots are less this year than last year. This is 
due more to the season than to the exhaustion due to the raising the same 
crop on the same ground two years in succession, although some of the 
plots show that certain elements are partially exhausted. 

Fertilizers under the seed produced the best results in 1891, and in 1892 
fertilizers over the seed did the best. The different conditions of the two 
years explain the difference. This past season was very wet, and the plant 
food was carried down to the roots, and as the plots had the same fertil- 
izers applied the previous year, the food elements remaining unused in the 
soil were not all above or all below the seed, but thoroughly mixed with 
the whole body of the soil. So the plots with the fertilizers applied above 
or below the seed do not represent this one condition exactly, but from the 
position of the feeding roots of this potato, we advise using the fertilizer 
under the seed. - 

The yields of the different plots compared with each other is about the 
same this past season as in 1891; so for convenience of further study the 
yields of the two years are united in the following table. 


TaBLE No. 11.—Yields of fertilizer plots, bushels per acre—Average for two years. 


| Yield illustrated. 
Plot. |- Yield. | Treatment. 
| | 50 100 150 200 
| — — 
I. 209.6 ai DPE | Mulch. 
I. | 184.7 | l |_ Nothing. 
TE 175.6 a ee | ) 4 lbs. sulphate ammonia. 
: 164. | 6 lbs. muriate potash. 
| | 
Vv. 196.1 | oe ER SS Manure. 
VI. | 121.8 | ESS ES AT Nae 
a | 86.30 oc | 4 Ss. 8a phate ammonia. 
Sikes | ra : tio lbs. ground bone. 
of a PES } 6 lbs. sulphate potash. 
IX. 121.7 Saas tea 1 bu. wood ashes. 
Xe 113.5 | EE Nothing. 
c sel 4 A er | )6 lbs. nitrate soda. 
oe ee g | 10 lbs. ground bone. 
: | ub eee ae es ) 6 lbs. sulphate‘potash. 
5-1 a ae Fe as Manure. 
XIV. | SS Nothing. 
xV: 190.5 DL ee a ae lbs. ground bone. 
XVI. 177.6 ic es ae 6 lbs. sulphate potash. 
| ! | 
XVII. 80.4 (Soe | | Nothing. 
XIX 119.1 | te lbs. sulphate potash. 
| | | (6 lbs. nitrate soda. 
XX. 150, | 5 10 lbs. ground bone. 
| | (6 lbs. muriate potash. 
| ( 4 lbs. sulphate ammonia. 
ROX 105 ‘ |4 10 lbs. dis. bone-black. 
| | | | |(6 lbs. muriate potash. 
eit | ( 4 bs. sulphate ammonia. 
pROXG InN: 126.3 Teron amare | 10 lbs. dis. bone-black. 
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In examining the yields in detail, attention is called to the fact that each 
row contains a nothing plot. Observe that the yields of these nothing 
plots decrease gradually from the first until the last. The soil in each row 
seems to be very uniform, and the nothing plot of that row should be used 
as a base of comparison for the plots of that row, and to compare the plots 
of different rows it should be done by comparing the gains of the plots 
over the nothing plots of those rows. The following table shows the gain 
of the fertilized plots over the nothing plots. 


TaBLe No. 12.—Gain per acre in bushels of fertilizer plots over nothing plots. 


é Gain illustrated. 
Plot. Gain. P Treatment. 


I. 74.9 


| 
——— IEEE 
Vv. 74.3 caAanaENIEEEEaieeEmeme 


XIII. ML 


TV; 29.7 — 


: 
III. 10.9) |e | 


| 

| 

\ 
| 

J 


WARTS 64.5 om 
A" 0 11.0 | —_ | Complete fertilizer. 
XL 36.9 _— | 
XII. | 6.3 |—_ 
XX; 79.6 li a ee | 
“ Se SESS : ) 
a se Re A PESTS | { Ground bone and potash. 
1D:e 8.2 | | | Ashes. 
“ES rik | | | { Potash. 
| 


The action of the mulch was not as beneficial this season as in 1891. It 
held the moisture when the ground was too wet already. The plots treated 
with manure presented a very thrifty appearance during the whole season. 
They seemed to rid themselves of the surplus water in June, and they 
stood the drought well in August. The yield of plot XIJI was not so large 
as the appearance of the vines would indicate. 

The difference between the treatment of plots III and IV from that of 
plots VII and VIII is that the former contain muriate of potash and 
the latter sulphate of potash. The latter two average 2.4 bu. per acre 
more than the former, which is not enough difference to form a definite 
conclusion, but as the sulphate is cheaper than the muriate, its use would 
be more economical. Plots VII and VIII differ from plots XI and XII 
in regard to treatment, in that the former contained sulphate of ammonia, 
and the latter nitrate of soda. The gain of the former two over the latter 
two is 21.1 bu. per acre, which tends to prove the superiority of 
sulphate of ammonia over nitrate of soda. Plot XX has the nitrate of 
soda combined with the muriate of potash instead of the sulphate of 
potash, as in plot XI (plot XX has the fertilizer applied under the seed 
hence it can be compared only with plots that have the fertilizer applied 
likewise). It has been previously shown that muriate and sulphate of 
potash produce nearly similar results. If this is true plots XI and XX 
should show the same gain, but there is 52.7 bu. per acre difference in 
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their gain over their nothing plot which shows that the trials are not 
carried far enough yet to draw definite conclusions. Plots XV and XVI 
treated to ground bone and sulphate of potash have produced better 
results than the same fertilizers with nitrate of soda added, as in plots XI 
and XII, or with sulphate of ammonia added, as in plots VII and VIII, 
which seems to show that a fertilizer rich in nitrogen is an injury to the 
potato crop. This point should be more thoroughly investigated. 

Our experiments and those of others’ have led to the following con- 
clusion, that on fairly rich soil the addition of nitrate of soda or sulphate 
of ammonia to bone and potash is done at a financial loss if not at a 
reduction in yield. 

Plots XVIII and XIX with potash alone gave a very profitable increase 
over the nothing plot in 1891, but it had much less effect in 1892, although 
there was still an increase. Comparing these two plots with plots XV and 
XVI in the first table of fertilizer tests, it will be seen that potash alone 
increased the yield to within 9.6 bu. per acre, as much as the potash and 
bone combined, the latter giving an average increase of 86.6 bu. over the 
nothing plot of that row, the former an increase of 77 bu. This shows 
that potash was the element largely needed in the soil. The yield of 1892 
shows that the phosphoric acid in plots in XVIII and XIX has become 
largely exhausted, as the gain of the potash and bone plots had increased ~ 
over the previous year, and the gain of the potash plots had largely 
‘decreased. 

Plot IX, to which was applied one bushel of wood ashes, produced less 
than the nothing plot in 1891 and a gain of 25.7 bu. in 1892, which 
may seem at a variance to plots XV and XVI, for ashes contain potash and 
phosphoric acid, the two substances that seem essential on our soil; but 
ashes have a tendency to harden and compact the soil, which on our clay 
_ loam counteracted the beneficial action that it might otherwise have 
effected. 

The conclusions are summarized as follows: 


1. Considering the cost, manure is more profitable than commercial 
fertilizers. 

2. Coarse manure is best used as a mulch. 

3. Ground bone and potash furnish all the elements needed on the 
average farming land. | 

4, Nitrate of soda or sulphate of ammonia is added to the above at a 
loss. 

5. Sulphate of potash will give as large an increase as muriate, and as 
its cost is one third less, it is to be preferred as a fertilizer. 

6. Fertilizers unless especially prepared for potatoes, are applied at a 
loss, as they contain too much nitrogen. 

7. Fertilizers prepared for potatoes should consist largely of potash 


and phosphoric acid, with from three to four times as much of the former 
as the latter. 


1 The report of the R. I. experiment station for 1890, p. 25, shows a reduction in yield from 144.66 bu. 
ito 55 bu. per acre by the addition of sulphate of ammonia to ground bone and muriate of potash. 

N. J. bulletin No. 80 shows that the addition of nitrate of soda to bone-black and muriate of potash 
increased the yield 2.6 bu. per acre in one case, and reduced it 1.7 bu. in another, and 6.1 bu. in the third 
case. 


116 STATE AGRICULTURAL COLLEGE BULLETINS. 


POTATO SCAB. 


This is the name applied to a diseased condition of the tubers in which 

the skin has a distended appearance similar to a scab, or where the skin 
-and a part of the tuber is destroyed leaving a cavity in the tuber. 

Wire-worms, grubs, mites, etc., have been found eating the decaying 
matter in the cavities, or it may be possible they add to the injury, but it 
is not true that they are the cause of the disease. 

The disease is caused by a parasite... There may be more than one 
form of the disease; one forming the deep scab or the cavities, and the 
other the surface scab, although this point is not settled at present. Prof. 
Bolley, from his experiments of 1891, made the following summary:’ 

“1. Scabby or disease-bearing seed tubers can and will under ordinary 
circumstances produce a diseased crop. 

“2. Seed tubers free from the disease germs will in any soil—sand, clay, 
oer muck—raise an undiseased product, provided only that the soils them- 
selves are free from the disease. 

“3. The seed germs can remain from crop to crop in the ground. 

“4, By soaking the seed tubers before planting in certain chemical 
solutions I have been enabled to raise an undiseased product, whenever 
the ground was known to be free from disease.” 

From these conclusions, it is seen that, if the germs of this disease on 
the seed potatoes are destroyed and the potatoes are planted on soil free 
from the germs, the resulting crop will be free from the scab. Soils that 
contain the germs are those on which diseased potatoes have been raised, 
but the length of time that the germs will remain dormant in the soil is 
not known, so it is impossible yet to tell how long before the soil once 
affected is again free from the disease. The disease is carried by manure 
containing potato tops of affected tubers, or litter from around potato pits, 
and by tools in cultivating growing potatoes where one end of the rows is 
free from the disease and the other end affected. 

The best method of destroying the germs of the disease is by soaking 
the seed in corroswe sublimate (bichloride of mercury). Purchase two 
eunces of this substance at a drug store, pour it into a vessel containing 
two gallons of hot water and stir frequently until it is dissolved; to this 
add thirteen gallons of water. After freeing the seed potatoes that are to 
to be treated, from the surplus dirt, plunge them into this solution and 
leave for one and one half hours. 

If a person is to treat the seed very extensively, gasoline barrels sawed 
in two will make convenient receptacles. The seed can be immersed by 
setting wicker baskets containing the tubers in the solution; by using 
three of these receptacles a person can soak the seed as fast as the cutting 
is done. It is immaterial whether the seed is soaked before or after 
cutting. All seed soaked should be planted or destroyed. The solution 
should not be placed in metallic vessels. 

Prof. Bolley’s * experiments of 1892 have more than confirmed the 
value of this treatment. Treated seed gave a crop, of which 99.33 per cent. 
were free from the scab, while of the product from the untreated seed less 
than one Bere cent. were free from the scab. He says, “that not only are 


! North Dakota bulletin aie 4, from which the material of this subject is largely gleaned. 
* Science, Dec. 23, 1892, p. 
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the tubers affected, but the base of the vine as well, which results in a 
short-lived vine; a greater number of tubers set upon the vines than there 
would be under normal conditions, and the tubers will be much smaller.” 
Potato growers should try this simple remedy. The yield will be increased 
and the product secured will be much more salable. 


POTATO BLIGHT. 


This is the name commonly applied to the disease that causes the potato 
rot (Phytophthora infestans), for which the Bordeaux mixture sprayed 
upon the vines during the growing season is a remedy. 

Another disease that has affected the potato vines at the college, during 
the past two seasons, resembles the true potato blight somewhat, but the 
Bordeaux mixture does not check it. 

Persons, unacquainted with this new potato disease, seeing the vines 
dying, would think that his potatoes were struck with the blight, and 
knowing that the Bordeaux mixture prevents the blight, would apply it, 
probably without effect. 

This new disease may attack the vines earlier in the season than the 
true blight. It may appear in June or not until July or August. The 
true potato blight does not make its appearance, generally, until after the 
middle of July, and the latter is much quicker in its action, the vines 
dying down in a very few days, while the former requires about ten days 
to complete its action. The leaves die first at the tips, working slowly 
back until the whole leaf finally becomes involved, the leaf withering and 
curling up as the disease progresses. 

The most noticeable difference between the two diseases is that with the 
true potato blight the under side of the affected leaf is covered with a 
grayish mold, which is apparent to the naked eye; with the other disease, 
no such mold is found. 

This department will be glad to receive specimens of diseased vines 
next season, from persons in doubt as to the nature of the diseases that 
may affect their potatoes, and will gladly inform inquirers as far as our 
knowledge will permit, as to the causes and remedies. 

L. R. TAFT. 
AGRICULTURAL COLLEGE, MICH., H. P. GLADDEN. 
February 1, 1893. R. J. CORYELL. 
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It has now been about five years since we began experimenting with 
spurry at our Grayling sub-station, Crawford county, Mich. Its value is 
so apparent to all who have observed the work there, even superficially, 
that there seems good reason for making public the results, and recom- 
mending the use of the plant to all who are seeking a crop that will be a 
fertilizer for light sandy soil, and at the same time be of real value for 
forage. 

Spurry is a new plant in Michigan, and probably in most of the states, 
but itis an old plant in some sections of the world. How old I have not 
had time to trace, but in Loudon’s “Encyclopedia of Plants,” first pub- 
lished in 1829, spurry is mentioned as follows: 


Spergula arvensis. From spargere, to scatter, because it scatters its seed abroad, to 
the great profit of the farmer in Holland, who obtains from it meadows affording the 
most delicious butter. S. arvensis is a common weed in sandy soils, in Scotland called 
yarr, and in Norfolk, pickpurse. In the Netherlands and in Germany it is sown on 
stubble to provide a bite for sheep during winter. It may be sown and reaped in eight 
weeks, either in autumn or spring. It is said to enrich the milk of cows, so as to make 
it afford excellent butter; and the mutton fed on it is preferable to that fed on turnips. 
Hens eat spurry greedily, and it is supposed to make them lay a great number of eggs, 
whether in hay, or cut green or pasture. Von Thaer observes it is the most nourishing, 
in proportion to its bulk, of all forage, and gives the best flavor to milk and butter. 


Dr. Manly Miles, of Lansing, formerly professor of agriculture at the 
Michigan Agricultural College, visited several countries of Europe in 
1874 to study the agriculture. He saw fields of spurry, and learned its 
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value from those familiar with it. He gave an address at the farmers’ 
institute at Grayling, in January, 1887, in which he said: 


Spurry is an annual which grows wild in Great Britain, where it is usually called a 
weed. In Belgium, France, Jutland and Russia it is grown as aforage crop and for . 
hay. In France its yield is estimated to be about equal toa crop of clover, or 7,700 
pounds per acre. The seeds are fed to cattle and horses, and are thought to be about 
equal to rape cake in value. It is a quick and rapid growing crop, which in five or six 
weeks gains its full height of twelve to fourteen inches, and it is said to be a valuable 
feed for cows, improving the quantity and quality of the butter. Sown in the middle 
of April with seed at the rate of fifteen to twenty-four pounds to the acre, it matures 
the last of May, anda second crop may be grown. * * * Jt has been called the 
clover of sandy soils. (Report Michigan Board of Agriculture, 1887, p. 329.) 


Swartz, a well known and influential writer on agriculture in Germany, 
in his account of the Belgian husbandry, says: 


Without spurry, the Campine, the best cultivated soil in the world, would have been 
still adesert. A plant like this, which requires no manure of itself, and which, even 
when mown, by the residue it leaves, gives back more than it takes from the soil; 
which demands no fixed place in the rotation, but which is satisfied to come in as an 
after crop whenever the soil is at liberty; which, except for the seed, requires no 
preparation; which is satisfied with a soil on which nothing else but rye will grow; 
which increases the quantity of milk and butter, and improves their quality, and which 
I am persuaded may be raised with advantage, even on the best soils, provided only 
they are somewhat light, is of the greatest value. A proof of thisis the land of Waas 
(Waesland in Flanders), the garden of Europe. 


Von Voght, another acknowledged authority, is quite as enthusiastic in 
regard to the value of spurry on light, sandy soils. He says of it: 


It is better than red or white clover; the cows give more and better milk when fed on 
it, and it improves the land in an extraordinary degree. When sown in the middle of 
April it is ripe for pasture by the end of May. If eaten off in June, the land turned 
flat, and another crop sown, it will afford pasture in August and September. This 
operation is equivalent to a dressing of ten loads of manure per acre. The blessing of. 
spurry, the clover of sandy lands, is incredible when rightly employed. 


In the Report of the Department of Agriculture, Washington, 1864, on 
page 299, is an article by John F. Wolfinger, on “Green Manuring and 
Manures.” Of spurry he says: 


Spurry is an annual plant extensively cultivated in Germany and in France as a winter 
pasture for cattle, sheep and hogs, and milch cows and sheep fed on it yield, according 
to Von Thaer, of Germany, superior milk, butter and mutton. For winter pasturage 
it is usually sown broadcast on the harrowed stubble of grain crops just removed from 
the ground, but it may be and often is, sown in the spring for spring and summer 
pasture. It is most admirably adapted to sandy soils, so much so that it has been 
called the “ clover of sandy iands.” It will grow well on sandy soils that are too poor 
dry and thin to bear clover, and will also if sown in March, and then again in May, 
and afterwards in July, produce three crops upon the same field in one season. These 
three crops will, if successively plowed down to the depth of three or four inches, 
renovate or strengthen a poor or barren soil to such a degree that it will now bring 
clover or a crop of winter grain. Hence spurry is largely grown in Belgium, Germany 
and Denmark as a fertilizer, and also as a valuable forage for cattle, both in its green 
and in its dried state. 


When, in the spring of 1888, Dr. R. C. Kedzie consented to take charge 
of a part of the experiment work at Grayling, he imported, through a 
seed house in New York, some spurry seed from Germany, and had it 
sowed on the light sand at Grayling on the 17th of May of that year. The 


120 STATE AGRICULTURAL COLLEGE BULLETINS. 


season was a most unusual one throughout Michigan. ‘The temperature at 
the surface of the soil asshown by an uncovered thermometer is known to 
be eight to ten degrees lower than the temperature at an elevation of four 
feet indicated by a covered thermometer. Taking the record of a self- 
registering covered thermometer at the college, at the elevation of four 
feet, and calculating from it the temperature at the surface, it is shown 
that there was frost several times during every month of that summer, 
except July. At Grayling, which is 130 miles further north, the frosts 
would be still more frequent and severe. To cold was added drouth, 
which was probably more severe at Grayling than in the southern part of 
the State. In spite of thecold and the drouth the action of spurry this 
first season was encouraging. Is was placed next to winter vetch as a 
promising plant for the plains. ; 
The nextyear gave better climatic conditions. The report says: 


The spurry has shown wonderful poductiveness and seed production. When partially 
ripened and plowed under with a very shallow furrow it is self seeding, and produces 
an abundant crop. Its valueas a manurial plant on these light sands is pronounced. 
When plowed under it seems to enrich the soil the most rapidly of all plants used. It 
is valuable for a fodder plant, being eaten readily by cows and sheep. Itis said to be 
very valuable for cows giving milk. It is a plant of first value in bringing these sands 
into productive fields. (Report Michigan State Board of Agriculture. 1889, page 81.) 


In 1890 the good opinion of spurry continued and increased. The 
report says: 


Spurry still holds its high rank, and this crop is rapidly spreading in this region. 
With many farmers it yields agreat amount of forage and they find it is a profitable 
crop to feed stock. 

The wonderfui seed production gives it a good foothold in soils when once sown. 
The introduction-of this plant is a permanent benefit to the Jack pine barrens. 


The work at the Grayling station has now been for two years in charge 
of Dr. O. Palmer, who has become a strong advocate of spurry for light 
lands. The use of it has spread to a considerable extent among the 
farmers in that section, whose experience and opinions will be quoted 
further on. Dr. Palmer writes me that every seed has seemed to ger- 
minate, and the fields have presented a perfectly even-growth of this 
vine like plant, so thick and thoroughly entwined, that in walking through 
it the foot has to be lifted entirely over it, or sufficient force used to 
break the way for each succeeding step. Its average growth has been 
from 12 to 15 inches in height on the natural soil, but reaching two 
feet or more on some of the surrounding farms which have been enriched 
to a greater or less extent, and cutting from one to two tons of forage 
per acre. When ripe there is at the end of each stalk a round seed 
vessel, about the size of a No. 6 shot, each vessel containing from one 
to six seeds. The yield has been from eight to twelve bushels of seed 
per acre. 

The soil for spurry requires the same preparation as for clover. The 
seed may be sown and harrowed in the same as clover seed. The seed 
is smaller than clover seed, hence there are more in number to the 
pound. When sown for fertilizer and forage, from six to eight quarts 
should be sown per acre. This thick seeding gives an even field of 
fine pasture and a heavy sward when cut for hay. When desired for 
hay it should be cut after the seed has formed, but before it is ripe. 
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When grown for seed it branches more and gives a larger crop of bet- 
ter seed if only about four quarts of seed are sown per acre. When 
grown for seed it may be threshed the same as clover, by machine or flail. 
When it ripens late in the fall and is then harvested for seed, enough 
seed will shell out to produce a full crop next spring if the land is 
harrowed. 

The seed germinates quickly. If the weather is warm and moist the 
field will begin to show green on the third day from sowing. It is ready 
for mowing for hay in about six weeks, and will ripen the seed in about 
eight weeks. It isin best condition for pasture from four to six weeks 
after sowing, though if necessary animals can be turned on much sooner. 
It furnishes excellent pasturage for cattle, especially milch cows, though 
they often refuse to taste it at first, but after once eating it will leave 
the richest clover pasture to return to it. Sheep seem to prefer it above 
all forage, and all stock thrive upon it, when cut and cured, even eating 
every particle of the dry straw that has been threshed for seed. 

The introduction of spurry as a forage crop alone, will prove of 
immense benefit, but its use as a manurial crop is of much greater value. 
Its effect on the physical condition of the soil is very marked. The 
soil at Grayling in its natural state is so open and porous, that in pass- 
ing over a plowed field, one sinks into it as into a heap of dry ashes, 
but after the plowing under of a single crop of spurry the land becomes 
so much more compact that the difference will be noticed by the least 
careful observer. Its effects on the succeeding crops are marked in 
comparison with the same crop succeeding any other manurial plant 
used. This may be in part due to the changed condition of the soil 
giving a more compact seed bed, enabling the new plant better to 
resist drouth. The spurry itself seems especially adapted to dry soils, 
doing even better on such soils than where there is an excess of moisture. 

There is a tendency for all grasses to grow in bunches on this 
plains soil. This is true of all those mentioned below, as proven by 
many trials. But the condition of the soil is so changed after a crop 
of spurry has been plowed under, that this difficulty is much lessened, 
and there are now plats of the following grasses very even in growth and 
forming a uniform sward, viz., timothy and clover, timothy and red top, 
tall meadow oat grass, red fescue, meadow fescue, sheep’s fescue, and 
alsike clover. 

There has not been sufficient time nor extended experiment enough 
to state definitely the relative increased production following spurry over 
that of other manures, but I am satisfied that it is far superior, on these 
lands, to any other manurial plant that has been used. In an experi- 
ment on an adjoining farm, more wheat was produced following spurry 
than where Homestead Phosphate to the amount of 300 lbs. was used 
per acre. 

There are on the experimental farm 10 acres that were broken last 
spring and sown with spurry, which was plowed under in August, and the 
land sown with wheat. On the farm opposite is a plat of wheat following 
clover, and one following timothy, which had been fairly well covered with 
barnyard manure. The wheat on the spurry field went into winter look- 
ing stronger than either of the other fields. The result next summer will 
be watched with great interest. 

It is believed the results already obtained by the introduction of this 
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plant will much more than repay all the outlay that has been made at the 
Grayling station. The many other valuable results remain in favor of the 
continued work. The work of thestation has just begun. Its future may 
develop more financial good to the State, than, pehaps, any work now in 
progress. 

The farmers in the neighborhood of Grayling have carefully observed 
the action of spurry from the first. Tio some of them seed was given to 
try on their own farms, andin every case where they experimented with 
care they have had good success, and are now warm friends of the new 
plant. From some of them have come letters stating their experience 
with the plant and their opinion of its value. Several of these letters are 
here given. 


Grayling, Mich., January 14, 1893. 


Pres. O. Cuurs, Director Experiment Station, Agricultural College, Mich. : 


Dear Sir—I have given the growing of spurry two fair trials. The first one was for 
fertilizing my land. I mowed four swaths 34 rods long, after it had been ripe about 
six or eight days, and got seven bushels of seed. I tried the dry straw for stock the 
next winter. Cows ate it well. Horses did not like it. 

My second trial was for pasture and experiment. I like it for pasture and I like it 
for plowing under. It helps the land as well or better than clover. With proper care 
15 or 20 bushels of seed can be raised to the acre. 

Truly yours, 
A. J. Ross. 


Grayling, Mich., 1st, Feb., 1893. 


Pres. O. Ciuts, Director of the Experiment Station: 


Dear Sir—As a fertilizer spurry is next to clover. It will grow wnere clover will 
not. I sowed some on a piece of ground where the clover would not catch. In the fall 
I plowed it under and sowed the land with clover and timothy and got a good catch. 
Also last spring I sowed two acres of an eighteen acre field tospurry. In the fall I 
plowed the whole field and sowed it to wheat. I could tell to the very drill mark where 
the spurry was. The wheat was larger an¢@ ‘hicker on the ground. 

As for pasture there is nothing like it. Cattle and sheep will eat it as soon as they 
will clover. I sowed a small piece last summer for sheep pasture, and when it got up 
five or six inches high I turned the sheep into it. They ate it as close to the ground as 
they could. Last June I sowed five acres with turnips and spurry, and the spurry 
smothered the turnips out and I gota fair crop of it. In August I cut about four acres 
for seed. The second or self sown crop came on and was as large as the first. This 
winter I threshed out what I had, and there were thirty bushels of good seed from the 
four acres. The sheep ate the straw as well as they did the best hay. 

Truly yours, 
W. F. Brink. 


Grayling, Jan. 80, 1893. 


Pres. O. Ciurr, Director of Experiment Station, Agricultural College, Mich.: 

Dear Str—L, will give you my experience and opinion in regard to growing spurry. 
Opinions certainly have more weight when based upon experience. The land that I 
sowed to spurry last year was so-called “pine barrens,” or plains, rather better than the 
average. On it I had raised crops as follows: wheat, millet, oats, part potatoes and 
part peas, part corn and part millet—making in all five crops, leaving the soil in an 
impoverished condition. I plowed just five acres, dragged it with a flat drag, then 
sowed six pounds of seed per acre. I dragged once and then raked both ways with a 
horse rake, finishing June 15 at ncon. I was suprised to find the young plants all up 
on the 18th of June at noon. August 18 the crop was ready to harvest. It stood 
about one foot high. I have made no estimate as to the amount per acre. One-half 
ton per acre would have been a good crop for that soil. There was certainly more than 
that. I did not see the field again until four weeks after cutting, when one day I was 
surprised at the green appearance of the stubble. Upon examination I found a volun- 
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teer crop which continued to grow until there was about two-thirds as much as at first. 
Wishing to use the fall pasture in other parts of the enclosure I turned my cows in. 
For about three days they would not notice the spurry. But after they “got a taste” 
they would eat nothing else so long as the spurry lasted. There was a decided increase 
in the quantity of milk. Also the quality was improved. 

When allowed to ripen for seed I thresh it with a flail. I feed the straw to my cows 
together with a ration of turnips. The result is highly satisfactory, the cattle never 
doing better. The only trouble was in not having enough, as when the spurry was 
gone they refused to eat other fodder until starved to it. The crop as a whole was 
worth more than double any previous crop. I know that it will grow where other 
crops fail, also that it is the best of fodder crops for cattle and sheep. As far as I know 
horses do not like it. 

As a manurial crop i think it will be excellent, but will test it thoroughly both by 
plowing under, and also by leaving on the ground as a top dressing, and protection for 
young clover, which I shall sow and drag in after the first harvesting. 

It is my opinion, gained by experience and observation, that spurry if rightly handled 
will be of great value in reclaiming the pine barrens. Any plant that will grow here 
that will make fodder for cattle and sheep will be welcome, as sheep raising will sooner 
or later be the leading industry here. 

Yours very truly, 
Perry OSTRANDER, 
Pres. of the Crawford County Farmers’ Association. 


Dr. Palmer thinks that spurry will prove a valuable crop for plowing 
under as a fertilizer for orchards, but of this we have not yet had 
experience. On the plains it has not proven troublesome as a weed, 
but it may be well to be cautious on this point when the crop is grown 
on richer soil. Experience will soon prove whether there is anything to 


fear. 
O. CLUTE, Director. 
February, 1898. 
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(Lathyrus silvestris). 


CONTENTS. 

PAGE. PAGE 
A special purpose plant needed____- Si ond ures SEOs bas ese se ae 126-7 
Claims made for the flat pea_._.._.. 125] Winters well_.--.-...-.---+------.- 126 
Sores see eee ae ee Oot Transplanting y= 2522 ee ee 126-7 
SN epritiina ees ne re a oe ease SOLE 125-6)|"Yield’ of green’ forage=_ 22 == 2 ae 
Germination ss eee eee a Ge Kedy bya Cables es iene eens 127 
Crltivitionee sass a ee 197/|\(Bloom and (seed at22 sees se ee ameee 128 
Growth of tops and roots_________- 126-74) Summary! 22°. ee 
Muberclosss a2 5. ye aut. Se eed 126-7 | 


Can the light sandy soils of northern Michigan be converted into fertile 
farms, where at present prices of land and labor and farm products men 
can win a livelihood and make comfortable homes? This is ‘the problem 
of the plains.” In solving this problem we have several known quantities; 
the question of how many quantities at present unknown remains to be 
seen. Among the known quantities are: 

1. A soil of light sand, usually of several feet in depth, often of 
many feet in depth, having very little if any vegetable mold. 

2. Long, cold winters, in which the thermometer sometimes sinks as 
low as 30 degrees below zero. But usually vegetation is protected by a 
garment of snow. 

3. <A possibility, not to say probability, of untimely frosts. Frosts 
linger late in the lap of spring, they come with swift-feet in the fall as 
to their home; sometimes visits are made at intervening times. 

4. An uneven distribution of rainfall. Enough rain falls in the course 
of the year, but sometimes for several weeks in mid-stimmer there is no 
rainfall, or but little. The hot sun beats on the hot sand and scorches 
vegetation unless it has unusual powers of endurance. 

A deep, sandy soil, zero winters, frosts late and early, a summer some- 
times hot and dry,—such conditions are severe. As mentioned in the pre- 
ceding part of this bulletin we find spurry a great help. Its quick 
germination, its maturity in six to eight weeks, its excellent forage for 
cattle and sheep, its superior fertilizing properties will continue to make it 
invaluable. But spurry, if one expects a full crop, must be sown for each 
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crop, as the plant dies after seeding, and the volunteer crop, while often 
large, cannot be depended upon; it is more tender to the touch of cold 
than is desirable, sometimes being killed by untimely frosts; it does not 
root deeply in the soil and hence may be injured by drouths. 

Can we find a plant that is perennial, that will not be cut down by 
pretty severe frosts, that roots so deeply as not to be greatly injured 
by severe drouths, that yields superior forage for all all farm stock, and 
that has valuable qualities as a fertilizer? 

If this question can be answered in the affirmative we shall have 
solyed “the problem of the plains,’ for then we can convert them into 
farms for breeding cattle and sheep; for producing meat, butter, cheese 
and wool; and be able at the same time, from the manure produced by the 
stock and from the fertilizing qualities of the plant, to improve from 
year to year the quality of the soil. 

In thinking over this problem it seemed wisest to look among the 
legumes for this possible, if improbable, plant. Among the legumes we 
find the clovers, the cow-pea, the vetches, and beans and peas, all of which 
are of great service for forage and fertilizing, some of which are among the 
most important crops in the world. There are many other legumes found 
in nearly all climates. If the plant we are seeking can be found at all it 
will most probably be found among the legumes. 

Having reached this conclusion I began to ask questions of those familiar 
with leguminous plants, and to look for hints among books and periodicals 
as far as other most pressing duties would occasionally permit. 

While engaged in this search there came to my desk early in January, 
1891, a circular making such glowing claims for a new plant, the flat pea, 
(Lathyrus silvestris), that I was at first inclined to pass it by. But after 
all it seemed worth while to experiment with the plant, for if the results 
reached were only negative they would serve to warn others against loss of 
time and labor and money. Isent to London, England, for five pounds of 
the seed, and wrote to several parties in Germany asking about the plant. 
I learned that the flat pea is a perennial which has long been known to 
botanists, that in its wild state it contains some elements that make it 
unpalatable and unhealthful.to animals, but that Herr Wagner, of Wurtem- 
burg, has been experimenting with it for many years, and that it is claimed 
that he has bred out the undesirable qualities, leaving a plant most valu- 
able for forage and fertilizer, and adapted to different soils and climatic 
conditions. . 

The seed came to hand early in March, 1891, plump, clean, apparently 
in good condition. I sent a small quantity to our sub-station at Grayling, 
where it was planted all right in May, 1891. But when it was planted the 
weather was dry, and after planting there was no rain until late in summer. 
The seed did not germinate at all. In this failure to grow it was not 
alone, for seeds of other plants in adjacent plots did not germinate, or else 
came only to a feeble growth after the fall rains began. In the spring of 
1892 I sent more seed to Grayling, which germinated at the right time. 
The plants made a top growth of six to eight inches and a root growth of 
twelve to fourteen inches, the roots running well down into the soil and 
being supplied with many tubercles, such as have attracted such wide 
attention within a few years as the agents in secreting nitrogen from the 
air. In 1892 I sent to Grayling a few dozens of plants of the flat pea from 
among those grown at the college, which were set out and made a promis- 
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ing growth of tops and roots, the roots showing the marked tendency to 
run deep and to be well supplied with tubercles. 

Desiring to have personal supervision of the care of the plant and to 
watch its action, and also to get a quantity of the plants to producing seed 
as soon as possible, I determined in the spring of 1891 to sow much the 
larger part of the seed on a sandy knoll at the college. This knoll had 
been under cultivation for a number of years, and had been fertilized from 
time to time, hence the growth of the flat pea here cannot be taken as 
indicative of what it will do on even lighter and entirely unfertilized soils, 
but this plot was in about the same condition and had about the same his- 
tory as much of the sandy soil in large areas of southern Michigan. The 
seed was sown about 3 in. deep in drills 24 ft. apart, May 8, and a few 
days later. The seed has a very hard outer coat, and germinates slowly. 
The seed was sown in a dry time, and only a little rain fell for some weeks. 
The soil was full of the seeds of weeds which started in great profusion, 
and by the time the flat pea was up at the end of twenty-three days, the 
weeds were so well grown that it was vain to try to exterminate them and 
save the plants of the pea. The whole plot had to be plowed up. 

In order to insure against the destruction of all the plants by a possible 
drouth, I had selected in the beginning a low place in the garden, suffi- 
ciently near the forcing house to carry water in a hose for watering, in 
case of need. The soil was deep muck, and had been well cultivated for 
some years. It was chosen not for the purpose of showing the capacity of 
the flat pea to grow on poor soil, but for the purpose of trying to insure 
the growth of some plants from a portion of the costly seed. 

Here the seed was planted fully three inches deep, about two inches 
apart in the drills, and the drills fifteen inches apart. It came up in three 
weeks, every seed seeming to germinate. Rain came, so that it was not 
necessary to water. The plants made a vigorous growth, and by fall were 
twelve to fifteen inches high. They were healthy, strong, luxuriant. The 
roots grew deep and wide, extending twenty-four inches down and fifteen 
to twenty inches on each side. They were abundantly supplied with 
nitrogen-secreting tubercles, or rather with tubercles to serve as homes for 
the nitrogen-secreting bacteria. In the cool weather of the fall the plants 
throve well. The first frost of the season came the night of October 7. 
The plants showed no evil effects. Frosts followed on October 8 and 9, 
but still the plants were green and vigorous. Other frosts on subsequent 
nights and days affected the plants slowly, some of the leaves turning yel- 
low and the whole plant becoming somewhat brown, but when college 
closed in the middle of November the plants were still growing. The really 
cold weather had been slow in coming. 

The plants wintered well. All started growing as soon as frost was out 
in the spring. April 2d, the rows were green. The plants had been grown 
in the rows close together. I desired to give them more room and to get 
them upon sandy soil, hence upon April 19 they were all transplanted, 
except three rows which were left in the muck. They were put upon the 
land where the year before the weeds had smothered the plants. In dig- 
ging we found all the roots strong and fleshy, and the smaller ones with 
many tubercles. In transplanting, the roots were cut to about six inches 
in length. They were planted in rows fifteen inches apart, and four inches 
apart in the row. They grew well throughout the spring and summer. 
The rows were cultivated sufficiently to keep the weeds down, which was 
an easy task, as the pea vines soon covered the ground. 
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In August and September one-tenth of an acre yielded 1,046 tbs. of green 
forage, or 10,460 tb. per acre. It is probable that the yield would have been 
larger had the plants grown on the soil, so as not to need transplanting, as 
this checked the growth. The green forage was fed to cattle quite liber- 
ally and seemed to be greatly relished. 

The flat pea had given ‘such indication in its first year (1891) with me 
that last spring (1892) I procured ten pounds more of the seed, which was 
sown on the sandy knoll where I first began, and adjacent to the plat to 
which the plants grown on muck the previous year had been transplanted. 
The seed was again put in rows 24 feet apart. 

Taught by the experience of the previous year I directed turnip seed to 
be sown over the flat peas. That is, the peas were sown with a drill about 
two inchesdeep. Another drill followed, and sowed turnip seed about an 
inch deep in the same row. The turnip seed germinated very soon, and 
marked the rows so that they could be cultivated, and so keep the weeds 
down. The turnips were pulled out as soon as no longer needed. The 
flat peas germinated well. The earliest plants appeared at the surface in 
17 days and others followed rapidly, so that afew days later all were up. 
There had been plenty of rain, and the weather was fairly warm. Ina 
dry, cool season, the plants would be longer in getting to the surface. 

The plants were kept free from weeds, the horse cultivator and the hand 
hoe being used. The cultivation must be carefully attended to. If in one 
year a grower were starting a large area of plants the cultivation would 
become a somewhat serious problem. The plants made a very satisfactory 
growth, reaching before cold weather a height of 12 to 15 inches, and 
having roots 18 to 24 inches long, with plenty of tubercles. Again, as 
frosts came on they kept a green and thriving look until the ground 
froze, about Dee. 1. 

The plants of the year 1891, left in the spring of 1892 to grow on the 
muck, did not do very well. The early part of the season was quite wet, 
and water often stood around the plants, and probably they had wet feet 
all the time. Still they lived and grew. All will be removed next spring. 

Our experience with the flat pea for two years is: 

1. It germinates and reaches the surface in from 17 to 28 days. 

2. It grows slowly at first after reaching the surface, and needs care to 
keep weeds down. 

3. It makes, on very poor, unimproved sandy soil, a top growth of six 
to eight inches and a root growth of 12 to 15 inches, the first year. 

4. It makes on sandy soil that has been cultivated and improved, a top 
growth of 12 to 15 inches, and a root growth of 18 to 24 inches, the first 
year, © 

5. The tops are not easily cut down by frost. The roots go through the 
winter well. 

6. The roots are thickly supplied with tubercles. 

7. One year old plants transplanted in the spring to sandy soil, gave at 
the rate of 10,460 pounds of green forage per acre. 

8. It does not bloom the first year. With us the blooms, pods, and 
seeds have been few the second year. 

9. Cattle eat the green forage readily. 

During the coming season the experiment will be continued. The 
action of the plants on the sandy soil at Grayling will be carefully 
watched, as will that of the two-year-old plants, and the large plat of one- 
year-old plants at the college. 
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Reports that this station has this plant in cultivation crept into 
the papers, and letters have been coming asking about it, therefore 
it seemed best to make this report of progress at this time. 

We have none of the peas and none of the plants for sale or to give 


away. 
O. CLUTE, 


Director of Experiment Station. 
February 15, 1893. 
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FRUIT NOTES. 


No. 92.—Horticultural Department. 


This station, with a sub-station in the Lake Shore fruit belt at South 
Haven, has excellent facilities for testing new varieties of fruit. The 
results of the past season’s work at South Haven will be found in Bulletin 
No. 88, published in December, 1892. ; 

This bulletin contains the notes on some of the small fruits grown in 
the college gardens the past year. 


n 


STRAWBERRIES. 


The strawberries tested number about one hundred and seventy-five 
varieties. In the spring of 1892 eighty additional new sorts were set out. 
A large proportion of these were sent here by the originators for trial 
before placing upon the market. Many are unnamed seedlings. When 
obtainable the number of plants tested is twenty-four. 

The following table includes the more promising of the varieties grown. 
None of the sorts planted last spring are given: 


TaBLe No. 1.—Strawberries. 


ABBREVIATIONS. 
orm. Size. Color. 
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Taste No. 1.—ConrinvEn. 
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To test the comparative productiveness of some of the leading varieties, 
a row, twenty rods long, of each sort, was planted in the spring of 1891. 
The previous fall a row of Bubach, Haverland, and Pear] had been set out 
for comparison with spring-set plants. The fall-set plants make up the 
row first given in the table below. The plat was well manured before the 
plants were set out and given good cultivation afterward. When the 
eround was frozen the plants were covered with marsh hay. In the spring 
the covering was removed from the plants and allowed to remain in the 
rows as a mulch. 

The following table gives the crop obtained : 


TaBLE No. 2—Dates of picking. 
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* Fall set plants. 


The following diagram shows at a glance the earliness and productive- 
ness of the varieties in the preceding table: 


Cresceizt 
Haverland 
Bubach: 
Miche 
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A‘few of the more promising of the new varieties, together with some 
older sorts, were chosen to note productiveness. Twenty-five plants of 
each sort were taken, as this number usually comprises a variety test. 
The berries were picked as they ripened and the date and quantity gath- 
ered noted. 


TaBLEe No. 4.—Dates of picking. 
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DESCRIPTION OF VARIETIES. 


NEW. PROMISING. 


Banquet was received from J. R. Hawkins, Mountainville, N. Y. The 
plants are not very vigorous, and but moderately productive. The fruit is 
of medium size, beautiful color, and regular form. Its appearance and 
high quality make it a very desirable home variety. 

Little No. 6 and No. 15. From John Little, Granton, Ont. The plants 
of these varieties are of very strong and healthy erowth. The fruit is 
large, of good color, regular form, firm, and quality good. They are 
worthy of trial as market varieties. 

Loudon No. 15, from John Little. A variety promising well and worthy 
of a name. 

Martha, from Matthew Crawford, Cuyahoga Falls, Ohio. Plants of 

strong, vigorous, and healthy growth. Fruit- stalk long, slender, and reclin- 
ing. Fruit of medium size, rather small at close of season, dark crimson 
color, moderately firm, acid flavor. Very productive. 

Princess. Plants vigorous and healthy. Fruit round, short, conical, 
sometimes irregular in form, bright ,scarlet color, and of excellent quality. 
Lacking in firmness. Productive. 

Prices Seedling, from C. A. Green, Rochester, N. Y. Plants healthy, 
vigorous, and productive. Fruit long, conical, usually with a neck, bright 
scarlet color, ‘excellent in quality and moderately firm. Regard it asa 
good berry. 

Sadie, from Cleveland Nursery Co., Lakewood, Ohio. A great plant- 
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producer. Plants vigorous and healthy. Truit medium-size, round, coni- 
eal, dark crimson color, of good quality, and moderately firm. Very pro- 
ductive. Valuable. 

Thompson No. 23, from Cleveland Nursery Co. This variety was not in 
a favorable location for a thorough test. The fruit is of medium size, 
round, conical form, dark crimson color, and of good quality. It is a 
promising berry. 

Westbrook. Plants received from L. J. Farmer, Pulaski, N. Y. Plants 
fairly vigorous, slightly attacked with fungus. Fruit medium size, conical, 
dark crimson color, firm. Valuable for earliness and handsome 
appearance. 

Boynton, from Matthew Crawford. Plants quite vigorous but of slender 
growth. Fruit-stalk slender, reclining. Fruit medium in size, conical, 
regular form, crimson color, moderately firm, and of acid flavor. Product- 
ive, but the last of the crop is small in size. 

The above mentioned varieties have been on trial for two or more years 
and have not been described in previous bulletins. They comprise the few 
among the many varieties on trial that are of special merit. The new vari- 
eties set out in the spring of 1892 will be given careful attention during 
the coming season and the results given in next year’s bulletin. 


VARIETIES REPORTED FAVORABLY IN 1892. 


The following varieties were favorably reported upon in bulletin No. 81, 
published in March, 1892. The past season’s trial warrants us in again 
placing their merits before the public. For an extended description of the 
varieties see Bulletin No. 81. 

Arlington, Daisy, Lovetts Early, Mrs. Cleveland, and Townsend No. 
19. Plants vigorous and productive. Promise well as early market sorts. 

Belle, Crescent x Glendale, Florence, Muskingum, Saunders, Stimmel No. 
15, and Woolverton are somewhat later than the sorts preceding, but are 
- well worthy of trial as market varieties. 

Lida, for hill culture, on rich, heavy soil, with good cultivation, is an 
excellent variety. 

Cling To, Edgar Queen, Great Pacific, King No. 2, Stayman No. 1, 
Townsend No. 3, Waldron and Zanesfield possess many valuable qualities 
but require further trial. 


VARIETIES OF DOUBTFUL VALUE. 


Most of the following sorts have been on trial for several years. While 
each possesses some valuable qualities, there are so many better sorts that 
they have been placed in the doubtful list. 

Lady Rusk, Tippecanoe, Woodruff No. 1, and Yale lack vigor of plant 
and fruitfulness. 

The plants of the following varieties are vigorous and usually healthy, 
but they are not up to the standard in productiveness: Acme, Auburn, 
Bubach No. 34, Clinton, Cloud, Dew, Loudon No. 34, Logan, Little No. 5, 
Ohio, Oliver, Shaw and Welch. 

Barton Eclipse. The plants blossomed very full and gave promise of a 
large crop of fruit, but soon they were badly attacked with fungus. The 
fruit lacks firmness and quality. 
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Beder Wood. The plants are vigorous and gave a large crop of fruit, 
but soft and of poor quality. 

D. & D. Wast year this variety was promising. The plants lacked in 
productiveness this season. 

Dubois. Plants lack somewhat in vigor. Fruit large, rich, dark color, 
of excellent quality, but soft. Lack productiveness. 

Eureka. Plants vigorous. Produced a fair crop, but fruit of light color 
and soft. 

Gen. Putnam. Plants vigorous and fairly productive. Fruit of medium 
size, light color, and of poor quality. 

Howard No. 6 and Prince of Berries. Plants vigorous. Fruit of good 
color and quality. Lack productiveness. 

Van Deman. The plants the past season showed lack of vigor and 
fruitfulness. 


VALUELESS. 


The following sorts do not possess sufficient merit to warrant further 
trial: Charleston, Everbearing, Gillespie, Loudon No. 29, Mammoth, 
Pioneer, and Porter’s Seedling. 


NOTES ON MARKET VARIETIES. 


The following notes on some of the better known market sorts are made 
up, partly from our own experience and partly from the opinions of grow- 
ers in different sections of the state, and may be of value to the general 
planter. 

Alpha. Hardy, vigorous, and fairly productive. A good early market 
berry. 

Bubach No. 5. Plants vigorous. Fruit large, handsome appearance, 
but not of high quality. A good seller and profitable for near market. 

Cumberland. An old berry, but still a favorite for home use and near 
market. 

Crawford. A comparatively new sort. Fruit large, handsome, and 
firm. Lacks somewhat in productiveness. Needs further trial. 

Crescent. Though lacking in quality, its vigor and productiveness place 
it at the head of the list for market. 

Enhance. A good yielder, but on account of its irregular shape does 
not sell well. Particularly desirable on lands subject to late frosts. 

Gandy. A moderate bearer. Valued for its large, handsome fruit and 
lateness in ripening. 

Haverland. Productive. Fruit of handsome appearance and a good 
seller in a near market. 

Jessie. Did not meet expectations and is now nearly superseded, 
though a good berry if given extra care. ' 

Michels Early. Very early. Yields about half a crop, but brings good 
prices because of its earliness. The crop is exhausted, by two or three 
pickings, A good pollenizer. 

Parker Earle. Rather late. Productive. A very promising market 
variety, destined to be largely planted. In some localities it is not so well 
spoken of. 

Pearl. Plants hardy and vigorous. Productive. Fruit firm and of 
handsome appearance. Holds its size to end of the season. In some 
localities it is attacked with rust. 
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Sharpless. 
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Still holds its place as a berry for home use and near market. 


Warfield. By many regarded as the coming early market berry. It 
certainly promises well in most localities, but should be given farther trial 


before fully determining its place. 


Wilson. 


localities almost a failure on account of rust. 


An old sort and still largely planted. 


LIST FOR HOME PLANTING. 


In some seasons and 


Alpha, Cumberland, Sharpless, Parker Earle, Gandy. 


LIST FOR MARKET. 


Crescent, Pearl, Haverland, Bubach, Parker Earle, Warfield. 


In the following table not all the varieties grown are given. 


RASPBERRIES. 


A few of 


the well known sorts, together with such new varieties as have fruited for 
two or more years, are tabulated. 


TaBLe No. 5.—Raspberries—Black and Hybrids. 


Size. 


8. small. 
m. medium. 
l. large. 


Variety. 
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Last fruits. 


b. black. 
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oO. orange. 
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Color. 
g. 


glossy. 


light. 


pu. pubescent. 
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NEW VARIETIES. 


Conrath’s Early. Plants from Conrath Bros., Ann Arbor. Bush 
strong growth. Berry large, round, jet black, firm, has a sprightly acid 
flavor. Ripens early. Productive. A promising variety. 

Kansas, from A. H. Griesa, Lawrence, Kansas. July 5 first fruits 
ripening. Bushes vigorous, healthy, and bearing a full crop. July 11 the 
crop is at its best. Berry large, glossy black, firm, and good in quality. 
This was the most productive black-cap grown this season. July 22 the 
last picking was made. Toward the close of the season many of the ber- 
ries were small and imperfect. Seems to be worthy of general planting. 

Lovett’s Early. J.T. Lovett, Little Silver, N. J. July 6 first berries 
ripening. Bushes vigorous and give promise of a fair crop of fruit. The 
crop at its best July 11. Berries of medium size, black, of good quality ; 
seeds small. The crop does not fulfill the promise given early in the 
season. The last pickings are under-size and imperfect. Moderately 
productive. 

Cromwell. Plants from Hale Bros., South Glastonbury, Conn. July 6 
the first picking was made. Bushes vigorous and fairly productive. July 
12, crop at its best. Fruit round, conical, lacking in firmness, but of good 
quality ; seecs small. July 20 the last fruit ripe. Nothing especial to 
recommend the variety. 

Older, from J. T. Lovett. July 11, first picking. The most of the ber- 
ries were ripe July 16. Bush vigorous, of low-spreading growth. Berry 
round, jet black, large, firm, has an acid flavor. Moderately productive. 

Palmer. Plants from C. A. Green, Rochester, N. Y. The bushes made 
but little growth during the season and bore but few berries. Needs 
further trial. : 

Progress, from Lovett. The bushes made a good growth and are doing 
well. Needs further trial. 

Surrey. Plants from Cleveland Nursery Co., Rio Vista, Va. First 
fruits ripening July 10. Bushes are small and made but slow growth dur- 
ing the season. July 16, most of the crop ripe. The bushes were not pro- 
ductive this season. Berries medium in size, resembling Gregg in form 
and color, firm. 

Virgima. Cleveland Nursery Co. Bushes vigorous and healthy, bear- 
ing a fair crop of fruit. July 10, crop at its best. Fruit large, jet black, 
round, conical, moderately firm and of excellent quality. This variety 
holds out well to the end of the season. Promising. 


SUMMARY. 


For early black-caps Souhegan or Tyler are as good as any of the old 
sorts. Hopkins, Kellogg, and Mammoth Cluster follow soon, and are 
hardy and productive. Ohio is an excellent variety for the general 
srower. The berries are not of high quality, but the bushes usually bear 
a good crop of fruit. Shaffer is excellent for canning. The bush is a 
strong grower and very productive. The color of the fruit is somewhat 
against the variety, but when well known it is likely to be largely planted. 
Of the later kinds Gregg and Nemaha are among the best. Of the new 
varieties, Kansas, Conrath’s Early, and Virginia are particularly promising. 
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TasLE No. 6.—Raspberries, red. 


ABBREVIATIONS. 
Size. Form. Color. 
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In the above list Hansell and Michigan Early are to be recommended 
for early varieties. Hansell has not proved to be very productive with us. 
As a medium-season berry Cuthbert stands at the head of the list, and is 
the sort to be planted for the main crop. Turner is hardy and of best 
quality, and is valuable for these properties. 


NEW VARIETIES. 


Gladstone. Plants from C. A. Green, Rochester, N. Y. Bushes strong- 
growing, healthy. Fruit large, dark purple color, pubescent, excellent 
quality, and firmer than Shaffer. Promises well. é 

Royal Church, from Royal Church, Harrisville, Ohio. Bushes are 
hardy, vigorous, and of loose, spreading growth. Fruit very large, round, 
conical form, dark crimson color, and of a rich, aromatic flavor. The seeds 
are very large and so loosely joined that the berry falls to pieces easily—a 
serious fault. The bushes are as productive as any of the red sorts. 


DEWBERRIES. 


Lucretia. First fruits ripe July 19. The fruit is large and of excellent 
quality. The bushes are moderately productive. The vine requires train- 
ing to a trellis to make the culture practicable. Dewberries are little 
grown and if valuable at all would be so on account of earliness in ripen- 
ing, quality of the fruit, and ease of protection in winter. 


18 
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WINEBERRY. 


Japanese Wineberry. This fruit has received considerable advertising 
and the plants have been sold at high prices. The bushes are of vigorous 
growth and handsome appearance. The fruit is borne in clusters and the 
berries are enclosed in a mossy calyx. They are of medium size and have 
a sprightly, acid flavor. The fruit falls to pieces when picked from the 
bush. The bushes can scarcely be called productive, and the fruit, if valu- 
able at all, is only so as a curiosity. 

[jThe above is one of the many examples of over-advertising, and shows 
the value of the test stations to the general public. 
H. P. GLADDEN. 


CURRANTS AND GOOSEBERRIES. 


CURRANTS. 


The plantation of currants is placed with that of the gooseberries, as the 
treatment and cultivation are the same. These fruits delight in a moist, 
rich, cool soil. These conditions are generally supplied by manuring annu- 
ally and by placing the plantation on land that slopes to the north. 

The pruning consists of removing the old wood and the surplus young 
shoots. In general, wood that has raised three crops of fruit should be 
cut out, and enough sprouts should be left to take its place. 

The currant worm is kept in check mainly by the use of the arsenites. 
A thorough spraying at the time that the first eggs hatch is frequently 
sufficient for a whole season. Frequent rains at this time will make subse- 
quent sprayings desirable. If it isnecessary to spray at the time that the 
fruitis being picked, white hellebore is safer to use, as this is not poison- 
ous toa human being. The arsenites in the hands of an experienced and 
careful person would not be dangerous, but their indiscriminate use should 
be avoided. 

The yellow-lined currant bug was present this past season, but not in 
sufficient numbers to be a serious pest. . It is found during the month of 
June sucking the juice from the youngest and most tender leaves. It is 
easily recognized by those not acquainted with it by its color, which is 
bright yellow, lined with black. It takes fright very easily and hides 
under the leaves. In large numbers, it seriously injures the tips of the 
new shoots. Kerosene emulsion is recommended where they become 
troublesome. 

The following table gives most of the data of the varieties: 


HORTICULTURAL DEPARTMENT, 139 


Ribes aureum-——Yellow flowering currant 
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‘The Red Dutch and the Victoria are the popular varieties for general 
planting, both being hardy and productive. The latter is remarkably free 
from the attacks of the borer, for which reason it is largely used for mar- 
ket plantations. The currant fly will also pass it by if varieties of more 
tender foliage are planted near. 

The Fay is a weak grower, of a sprawling habit, and it suffers much 
from the attacks of borers. These causes combined make it a failure 
here. 

Prince Albert is much later than the Victoria; a rapid, upright grower; 
young shoots large and strong; bunch short, compact, and well filled; 
berries medium large and of good quality when fully ripe. It is quite free 
from the attacks of borers and its tough foliage is objectionable to the cur- 
rant worm. It does not receive the attention that it seems to deserve. It 
is said that it is hard to propagate. 

The While Dutch and the White Grape are the best of their class. The 
white currants are of less acidity than the red, and are very desirable for 
dessert purposes. 

The black currants make a jelly that is highly prized by those who have 
once used it, and there is a market for a limited quantity of them. They 
are very little affected by insects and easily grown. 
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The Crandall is undesirable because the berries on the bunch ripen at 
different times and this makes the labor of picking excessive. The berries 
are more tart than those of the black currants and larger in size; bushes 
rampant growers. Unproductive. 


GOOSEBERRIES. 


What has been said about the general management of the currant applies 
equally as well to the gooseberry. 
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The European varieties produce the largest and best fruit. The milde 
to which they are subject, being on the surface, is readily held in one 
by the use of fungicides. In growing these varieties, especial attention 
should be given in selecting the location, so that protection is afforded 
against the heat and drouth. With a good location and suitable care, 
they are better than the American varieties. The Industry is the most 
favorably known of the English varieties. 

The American varieties are recommended where the conditions are not 
favorable for the English kinds. Of these the Downing isthe best. From 
the character of the plant it is suspected that this may be a hybrid with 
some of the Europeans. The bush is drooping, berries quite large, with 
a fleshy stem, color when ripe is greenish white. 

For a market that is not particular, the Houghton and Pale Red are 
profitable. Both are very hardy, productive, and very seldom affected by 
mildew. 

Houghton is of very small size, bush upright anda medium grower; 
berry red when ripe. Pale Redis much like the Houghton, but more pro- 
ductive. The bush is of more slender growth and the berries are larger. 
The bush sets a large number of shoots and needs careful pruning. 


R. J. CORYELL. 
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THE SPRAYING OF FRUITS. 


The necessity for the use of insecticides and fungicides seems to increase 
from year to year. Not only do new insects and diseases appear, to destroy 
the crops, but the injuries caused by old and well known pests are more 
noticeable. 

For many of them, however, we have quite effective remedies, and, as 
much light has been given during the past year upon the best methods of 
applying them, these brief notes are submitted. 

Most of the diseases of plants are due to the development of parasitic 
fungi. These are for the most part microscopic plants, that feed upon the 
tissues of their hosts, and finally develop spores that answer as seeds for 
their reproduction, and as.they are light and are blown about by the wind, 
the dissemination of the disease may be very rapid. 

These fungi may feed upon the roots, stems, leaves, or fruits of plants, 
and as they not only rob the plant of food designed for its development, 
but, by destroying its tissues, hinder the organs of the plants in the per- 
formance of their various functions, they exert a two-fold injury. 

It has been found that various compounds of copper, zinc, sulphur, iron, 
etc., will destroy the spores of all fungi with which they may be brought 
in contact, and by thoroughly spraying the plants with these materials, 
. the spread of the disease can be prevented in many cases. A large pro- 
portion of these fungi penetrate to the interior of the plants and there are 
safe from all applications, except when they push out the slender stalks 
upon which the spores are borne. It will therefore be seen that for such 
fungi all remedies must at best be preventive. Many fungi, however, are 
quite superficial in their workings and can be readily destroyed. 

Most of the fungi pass the winter upon the stems, or the fallen leaves 
and fruit, and only await favorable conditions for germination. Careful 
experiments have shown that in order to hold the diseases in check, early 
applications of fungicides are desirable. Thoroughly spraying the trees 
early in the spring, before the leaves start, with some approved mixture, 
will destroy all of the spores that may have wintered upon the stem or 
branches, and all that may fall upon them for several weeks. For most 
fruits it itis well to repeat the operation as soon as the blossoms have 
fallen, and a third application at the end of four weeks will frequently be 
desirable. 

Many plants have insects that prey upon them in the early spring, and, 
by adding a small quantity of some poison, all that eat the foliage can be 
destroyed, with no expense except for the material used as an insecticide. 

From the experiments of the past two years, the following are regarded 
as among the most effective: 
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FUNGICIDES. 


For all plants that are not injured by the application of lime to the 
foliage the Bordeaux mixture will be found the most reliable form. It can 
be used upon all kinds of plants without fear of burning the leaves, but, 
although the lime itself is of value in cementing the material upon the 
plants, its presence is unsightly and not always desirable, particularly if 
any parts of the plants are to be used as focd within four or five weeks. 

As first made, the Bordeaux mixture contained 16 pounds of copper sul- 
phate and 30 pounds of lime to 22 gallons of water. This made a thick 
wash that frequently clogged the pump and the nozzle, and was quite 
expensive. The formula has now been modified so that 4 pounds of cop- 
per sulphate and 3 pounds of lime added to 22 gallons of water is the most 
concentrated mixture made. This should be used for the first application, 
but it may be reduced for the later ones. Four pounds of copper sulphate 
and 3 pounds of lime for 52 gallons of water seem as efficacious as a 
stronger mixture for the second application, and if more than this is used 
the amount of water could, without the mixture losing any of its virtue, be 
increased to 50 gallons. For the powdery mildews of the grape, goose- 
berry, and rose, which live entirely upon the exterior of the plants, the 
weakest mixture seems entirely effectual. 

Two other copper compounds are rather more expensive than the above 
and are less reliable, but as they are clear solutions they can be used, if 
necessary, when the fruit or other edible portions are reaching maturity. 
They are known as modified eau celeste and ammoniacal solution of cop- 
per carbonate. 

The former is made by dissolving two pounds of copper sulphate in hot 
water, adding a solution of 1} pounds of sal soda, and, after all action has 
ceased, pouring in one quart of ammonia water (26°) and diluting to 32 
gallons. 

The ammoniacal. solution of copper carbonate is made by dissolving 
precipitated copper carbonate (8 oz.) in ammonia water (one quart) and 
diluting to 32 gallons with water. . 

It does not differ from the modified eau celeste, except that the former 
contains sulphate of soda in solution and is somewhat stronger. If, before 
adding the ammonia to the modified eau celeste, the copper carbonate 
formed by the addition of the sal soda to the copper sulphate had been 
allowed to settle, and, after pouring off the liquid, if the ammonia had 
then been added, it would be what is known as ammoniacal solution of 
copper carbonate. 

The powdery mildews may be also kept in check by the use of liver of 
sulphur (potassium sulphide) dissolved in water, using 3 ounces to 10 gal- 
lons of water. For the gooseberry and similar mildews this is entirely 
effectual, and has the decided advantage of being in no way poisonous and 
of not staining the fruit; it can therefore be used at any time in the season. 

The copper sulphate is sold at retail at about 15 cents per pound, but in 
a pulverized condition can be obtained at about 4 cents per pound f. o. b. 
New York or Baltimore in barrel lots, and at from 5 to 6 cents for smaller 
quantities. 

One or two of the wholesale dealers expect to locate distributing depots 
in Michigan the present season, from which small lots can be sent to cus- 
tomers with little expense for freight. 

Arrangements have also been made with C. Alsdorf & Son, Lansing, 
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Mich., to supply granulated copper sulphate, with a guaranteed purity of 
99 per cent., at the following prices, f. 0. b., Lansing: 


50: toml@OMpoumdst ste 4o2 0 Ao oe 5 cents per pound 
PomomuUpoumasme see LS Se 6 cents per pound 
TQVAROS GT) 3,6 UII poke a 4 cents per pound 


Cash must accompany all orders. 
INSECTICIDES. 


For most purposes, particularly where the insects eat the exposed por- 
tions of plants, the chief reliance is still upon Paris green or London pur- 
ple, although many persons use white arsenic and corrosive sublimate. 
The last two are very poisonous, and as they closely resemble many com- 
mon household chemicals, they should be used with great care, if at all. 

For many plants, the Paris green or London purple can be used at the 
rate of one pound to 200 gallons, but for the plum this should be some- 
what reduced in strength, while for the peach, Paris green alone in water 
can hardly be used at any strength without burning the leaves. Asa rule_ 
Paris green is less likely to burn the foliage than London purple and is 
rather more effective. It is, however, heavier and more difficult to keep 
in proper suspension in the water. 

Kither of these insecticides can be used in combination with Bordeaux 
mixture at the same strength as when used alone, but are hardly safe to be 
used in ammonia-containing mixtures, unless a small quantity of lime is 
added. 

The use of lime at the rate of one pound to 32 gallons of water will also 
be of value when they are used only as insecticides, as it will allow of their 
application to the plum, cherry, and even the peach, with safety. 

Although it may be desirable to use fungicides when there are no eating 
insects upon the plants, it will generally be well to add a small quantity of 
London purple, say one pound to 250 gallons, if there is any probability 
of their appearance before another application will be needed. 


INSECTS AND DISEASES. 


It is not the intention at this time to go intoa lengthy description of 

the structure and life history of the different pests to which our agricult- 

~ ural plants are subject, but it may be of value to have a brief statement of 

the insects and diseases for which the spraying of our different plants will 
be remunerative. : 


THE STONE FRUITS. 


The peach, plum, and cherry are extensively grown in this state, and 
suffer severely from the attack of the curculio and of rot, which destroy 
both fruit and leaves. The plum is frequently defoliated by the “shot 
hole” fungus and the peach by the ‘‘curl.” 

While accurate data are not at hand regarding the effect of fungicides 
upon the development of the “curl” of the peach leaves, it is quite certain 
that the disease can be, to some extent, kept in check by their use, and 
there can be no question but that combined Bordeaux mixture and Paris 


_ 
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green will save the fruit from the curculio and rot, and will maintain the 
foliage in a healthy condition until autumn. 

While the spraying may not save every plum from rot and curculio, the 
number lost, in average seasons, will be of advantage in aiding the proper 
thinning of the fruit. Particularly, if the season is a wet one, an addi- 
tional spraying of the combined mixture about two weeks after the fruit 
has set will be of advantage. 


POME FRUITS. 


The most injurious insects of the apple and pear, for which spraying is 
of value, are the codlin moth, tent caterpillar, canker worm, and curculio. 
The scab of the apple and pear, and the leaf blight of the pear and quince 
_are the most destructive fungi for which fungicides are used, and all of 
them can be to a large degree controlled. Even if the three applications, 
as recommended, are not given, two can hardly fail to be of value, and 
with most varieties will pay in average seasons, if the trees are bearing 
even a light crop of fruit. 


THE GRAPE. a 


In nearly all of the grape-growing sections, the injury either to foliage, 
fruit, or both, from the downy or powdery mildews, black rot, and anthrac- 
nose, is yearly on the increase and of all these diseases the use of the cop- 
per mixtures will prevent the spread. 

During the past eight years many experiments with dozens of mixtures 
have been made, with the hope of ascertaining which was most effectual, 
and in nearly every case the best results were obtained with Bordeaux 
mixture, which has also the advantage of being inexpensive and easily pre- 
pared and applied. 


SMALL FRUITS. 


fine 

The strawberry is frequently troubled by leaf blight and many other- 
wise valuable varieties are nearly ruined by it. Bordeaux mixture applied 
early in the spring and again in a diluted form just as the blossoms are 
falling will hold it in check until after the crop is gathered, when another 
application will be desirable if the plantation is to be kept for another 
year. 

The raspberry anthracnose soon becomes deeply seated in the canes, and , 
no fungicide can reach it. The spread of the disease can be retarded, 
however, if the old canes are sprayed just before the leaves start. It will 
also be well to cut out and burn all canes that are badly infected. The 
new canes should be sprayed when a half foot high, and should receive a 
~second application at the expiration of two or three weeks. 

The currant and gooseberry often lose their foliage from the workings 
of the currant worm and if this is kept in check the fungi may destroy 
them. 

As soon as the leaves have formed, the combined mixture should be 
applied and can be repeated to advantage in two or three weeks. Later 
on, especially for European varieties of gooseberry, an occasional applica- 
tion of liver of sulphur will keep the foliage healthy. 

The above are among the most injurious of the fungi and insects that 
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work upon our fruits, but if other similar pests trouble these or any other 
crop, a judicious use of the remedies enumerated will keep them in check. 
Sometimes, however, the application of remedies is not feasible, owing to 
the nature either of the insect or fungus, or of the crop itself. 


SPRAYING APPARATUS. 


While very crude outfits will answer for the application of the fungicides 
and insecticides, a small bucket pump will at least be desirable. For use 
upon gooseberry, grape, and other small plants, a knapsack pump will be 
of great value, but a strong force pump mounted upon a barrel or tank will 
be indispensable for orchard spraying. For large orchards, a sprocket 
wheel and endless chain attachment for working the pump by horsepower 
will be desirable. 

The nozzle used for the Bordeaux mixture should be so constructed that 
it can be readily cleared in case it becomes clogged. The stream should 
be broken into a fine spray and for large trees few nozzles can give the 
necessary force, and at the same time the mistlike spray that is so desir- 
able. The Vermorel nozzle works well upon low plants, and if the mixture 
has been carfully strained the graduating spray nozzles will do fair work 
upon large trees. In case they become clogged, however, it is some 
trouble to clear them. A nozzle is now sold at $2.00, by John J. McGowen, 
of Forest Home, N. Y., that seems to satisfy the required conditions, and 
after a thorough trial it is highly recommended by the officers of the Cor- 
nell experiment station. 

In April, 1892, a bulletin upon insecticides and fungicides was issued. 
It contained descriptions and illustrations of many of the more injurious 
fungi, and formule for the preparation of a considerable number of 
insecticdes not mentioned here. A second edition of that bulletin, 
(No. 83) was printed several months ago and copies will be sent to all 
applicants who desire more extended information than is given here. 

by R. TART: 
AGRICULTURAL COLLEGE, Micu., | Horticulturist. 
February 28, 1893. ) 
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POTATOES. 


AMOUNTS OF SEED. 


EXPERIMENTS AT THE MICHIGAN EXPERIMENT STATION, AND THE 
COMPILED RESULTS OF TWELVE OTHER STATIONS. 


No. 93—Farm Department. 
CONDENSED SUMMARY OF RESULTS. 


The general conclusion from the following bulletin is that the 
potato growers of Michigan do not plant enough seed. Our own 


experiments, corroborated by those of other stations, go to show 
that for ordinary distances the half potato gives better results 
than any smaller amount. For weak growing varieties, or varie- 
ties having small tubers, even a larger amount of seed will be 
found more profitable.* 

A careful investigation shows clearly: 

First, That an increase in seed within ordinary limits produces 
a marked increase, both in total yield and marketable yield. 

Second, That an increase in seed, from one eye up to the half 
potato, produces an increase in the net value of the crop.t But 
the increased yield from the whole potato over the half potato is 
not sufficient to cover the cost of the, greater amount of seed. 


HALF POTATOES VS. TWO EYES.¢{ 


A comparison of the half potato with the two eyes shows: 

First, That for total yield (large and small), of 95 experiments, 
76 are in favor of the half potato, and 19 in favor of the two eyes; 

Second, That for marketable yield (total less small) of 73 
experiments, 58 are in favor of the half potato, and 15 in favor 
of the two eyes; 


* See table LIV, p. 48. 
+Value of marketable yield less the value of seed planted. 
t See table LY, half potato vs. two eyes, p. 49. 
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Third, That for net marketable yield (marketable less amount 
of seed) of 30 experiments, 23 are in favor of the half potato 
and 7 are in favor of the two eyes; 

Fourth, That for net value of crop (value of crop less value of 
seed), of 30 experiments, 22 are in favor of the half potato and 
S in favor of two eyes. 


WHOLE POTATO YS. HALF POTATO.* 


A comparison of the whole potato with the half potato shows: 

First, That for the total yield (large and small) of 54 experi- 
ments, 46 were in favor of the whole potato and 8 in favor of 
the half potato; 

Second, That for the marketable potato, of 42 experiments, 36 
were in favor of the whole potato, and 6 in favor of the half 
potato; 

Third, That, for the net marketable above seed, of 13 experi- 
ments, 7 are in favor of the whole potato, and 6 in favor of the 
half potato. 

That for the net value of crop (value of marketable less value 
of seed planted), of 12 experiments, 7 are in favor of the whole 
potato and 5 in favor of the half potato. 


INTRODUCTION. 


A glance ata table of statistics shows us that the value of the wheat 
crop in Michigan is $15,000,000; of the potato crop, $12,000,000; of the 
corn crop, $10,000,000; of the oat crop, $9,000,000. As the potato crop is 
of such great value to the farmers of Michigan we have carefully com- 
piled the results of a large number of experiments at our own and other 
stations, hoping that such compilation might throw some light upon the 
question of amounts of seed, which has been so much experimented 
upon. 

No amount of experimenting will make it possible to lay down any 
fixed rule, since there are so many varying conditions of soil, of season, 
and of varieties. But so far asit is possible, or ever will be possible to lay 
down any fixed rule as tothe amount of seed best to plant, it would seem 
that the question is settled by the remarkable agreement of results 
obtained under the varying conditions found in Massachusetts, New York 
and Maryland in the east, Utah and Nevada in the west, Wisconsin, 
Indiana and Ohio in the north, Georgia and Louisiana in the south, 
and Tennessee and Kentucky in the central part of the United States. 
In many of these states, as in New York, Maryland and Ohio, the 
results have been reached after a series of experiments running through 
a number of years, and in some cases with a large number of varieties, 
both early and late. 

The results of many of the experiments are misleading, since only the 


* See table LVI, p. 49, Whole potato vs. half potato. 
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total or marketable yields are given for the different amounts of seed. 
Almost universally the total and marketable yields increase with the 
increased amount of seed used; but it frequently happens that the 
mcrease in the yield is not sufficient to cover the cost of the greater 
amount. of seed required. For example, we find in every experiment 
where we are able to compare the wholes and halves, as in Michigan, 
New York, and Ohio, (See table LVI, p. 49), that the wholes give 
the greater total yield. But if we average the results from the wholes 
and halves in the table referred to (p. 49) we get an average of 223 
bushels per acre from the wholes and 188 bushels from the halves. The 
difference in the marketable yield is not so marked, the average from the 
wholes being 179 bushels per acre, and 166 bushels for the halves. 

Now if we deduct from the value of the crop in the fall, the value of 
the seed used in the spring, the result is quite different. Out of the ten 
experiments as shown in the table (p. 49), 5 are in favor of the half 
potato, and 5 in favor of the whole potato, with a final average result in net 
value of a few cents in favor of the half potato. In reality the whole 
question of amount of seed is not what gives the greatest yield, but 
what amount gives the greatest profit. When seed is high in the spring 
it will generally be advisable not to plant whole potatoes at ordinary 
distances, but when they are very cheap it will generally pay. 

In all of our experiments it has been very noticeable that the smaller 
amounts of seed are unable to overcome unfavorable conditions. In 
dry seasons there were many vacant hills. On the other hand where very 
large amounts of seed are used (30 to 60 bushels per acre), if the season 
is unfavorable and the yield light, the crop is frequently but little in 
excess of the seed planted. It has also been noticeable that an increase 
in seed planted, produces a somewhat larger increase in the small potatoes 
than in the marketable potatoes, but the difference is not very marked. 

As will readily be inferred, the cutting out of eyes to plant, or the use 
of small potatoes for seed is to be condemned. The latter is practiced in 
some sections of the State by farmers, and not only lessens the profit the 
first years, but if followed for a series of years will tend towards rapid 
deterioriation. 

The larger amounts of seed give a more vigorous growth of vines, and 
the crop matures earlier. The potatoes on the whole tuber plats ripen 
from five to ten days earlier than potatoes on the single eye plats. This 
has also been noticed at other stations. 

The computation of net value of crops is based on the following table of 
prices, which gives the average prices in fall and spring for the past ten 
years. The figures in the table were taken from the “ Michigan Farmer,” 
and were the prices actually paid for carload lots in the Detroit market 
during the period of marketing in the fall and in the month of April, pre- 
ceding the time of planting. The prices received by farmers through- 
out the State will be somewhat less than those given above, but this will 
not alter the comparative results. In computing the net value of crop 
50c is used for seed and 44c per bushel for crop (marketable yield). 
Though these figures differ slightly from the actual averages we use 
them for convenience in figuring, as the variation is too. slight to make 
.any material difference in the results. The small potatoes have not been 
taken into consideration in estimating the value of the crop. Ordinarily 
they will just about pay for the handling. If any farmer considers that, 
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they have any yalue above handling, he can add the same to the net value 


of the crop. 


TasBLE I.—Table of prices. 


ae a 
per bushe 
Crops of for Sept. 
and Oct. 
1 85 eee ee ene Pe Pe SS a BL $0.4775 
TEESE ACES ee he ee 4725 
(SIU ae UN Sr a ere ae 8375 
TRotoly yy 2g EES re ee ee ee 10009 
EDU ane see Ra ee ae ee 4775 
ilshy/ a See ON a Ue a ee 6775 
totale oo ee SIE ee eee a Se ae ee .3820 
SRE enn Oe el ty ee .4050 
TRS DOES aL eee ae ee eee .6200 
Toke Las lL UA 0 Le ea ee en ey 3100 
TESS ope teen es 5 ea er 7000 
AV OT ARENDT COPE see se Sc 8 Le $0.4451 
ACKNOWLEDGMENTS. 


Average 
per bushel 
for April. 


In submitting this bulletin to the farmers of the State, we wish to, 
acknowledge the valuable assistance of Mr. W. L. Harvey, class of ’93, 
who has aided us by his careful compilation of the results of the experi- 


ments of our own and other stations, as given in these tables. 


We are further indebted to Messrs. E. M. McElroy, and E. B. Hale, class 
of ’93, for their accurate work in conducting the experiments of 1891, 
and to Messrs. C..J. Barnum, W. J. McGee, and H. E. Ward for the 


experiments of 1892. 


MICHIGAN—FARM DEPARTMENT. 


EXPERIMENT 


BY E. M. McELROY (CLASS OF ’93), 1891. 


Conditions of the experiment: 
Soil, a sandy loam. ‘ 
Variety, Burbank. 

Time of planting, June 12. 


Amounts of seed, one eye, fourth potato, half potato, whole potato. 

Method of planting, one piece was placed in a hill, the hills being 33 
inches apart each way, and the plat was divided lengthwise into three 
divisions so that mulch was applied to the first division, the. second was 
cultivated in the ordinary way, the third had mulch applied in the hill. 
The plat was 16 rods long by two rods wide. 
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Taste I1l.—Comparative yields. 


I , 
Seed. Mulched. | Cultivated. | Mulched in hill. Svernce tor ae 
Bla 2 eee >) | ‘ 
Total _____.. 92 | | | 101 | |. 70 88 
One eye_______- Small = 7 8 13 | 10 
( Marketable__| 85 | | 98 | 57 78 
| | | | | 
{ Total ee | ea (8) | 208 | } 189 181 
Fourth potato. + Small______- Ameo | aor Se | 14] 21 
Marketable.. 170 | 186 | | | 125 160 
| | 1 
(Dotalecs-. | 198 | 224 186 203 | 
Half potato___ { Small _____- 22 38 51 30 
( Marketable_ 176 186 | 155 173 
| 
l Nl l Nl l l l Nl 
( Total _______| 220 | 221 | | 195 | 212 
Whole potato _ + Small______. | 37 | 28 | 23 | 29 
( Marketable. | 183 193 | | 172 183 
{ i 
TasLe II].—Comparative values, 
| oNGt Ssljgee : Net 
Amount sandy Value Cost 
Seed. sete Small. Large. | of seed | large, of | of value 
y s | planted. acd large. seed. large 
Oneeye =e 88 | 10 78 2.7 753 | $34.32 1.35 $32.97 
lourth potatos. 222 25) 181 | 21 160 6 154 70.40 3 67.40 
Haligpotatoses ote ss ae 208 30 173 1 | 161 76.12 6 10.12 
Whole: potato 225.2222 = 212 29 183 24 159 80.52 12 68.52 


A study of the table yields shows in the first and third divisions, a very 
marked increase in both total and marketable, from the smallest to the 
largest amounts of seed. The results in the second are practically the 
same, for though the total yield for the half potato was three bushels 
greater than that for the whole, the marketable yield for the whole was 
greater by seven bushels. Thus in every case the one eye cutting gives 
the poorest yield and the whole potato the best. The average for the three 
divisions shows decisively this increase, figures for the averages of market- 
able being 78, 160, 173, 183 bushels per acre respectively. The great 
sua ly of results under the different methods of treatment, is a striking 

eature. - 

It will be noticed that the per cent of small potatoes is lower with the 
smaller amounts of seed. 

We have had occasion to notice the fact (page 5) that this increased 
yield does not necessarily mean an increased profit, since the increased 
cost of the larger amounts of seed must be considered. 

Yields are given in bushels per acre unless otherwise mentioned. In all 
Michigan experiments average sized potatoes were used unless otherwise 
stated. In the experiments which have been conducted on the farm depart- 
ment every precaution has been taken to secure uniform conditions for all 
the different amounts of seed planted. In every case several rows of pota- 
toes have been planted around the border of the experiment. 

In the case of the whole potato (table III), we see that the greater 
yield was not sufficient to counterbalance the extra amount of seed. Up 
to the whole potato there is a decided increase in net yield, but the net 
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profit, $32.97, $67.40, $70.12, $68.52, does not differ greatly in case of the 
It will be noticed that the best profit, viz., $70.12, 


three larger cuttings. 


was obtained from the half potato cuttings of seed. 


EXPERIMENT 


BY E. B. HALE (Class of ’93), 1891. 


Conditions of the experiment: 
Soil, the experiment was duplicated, one being on sand and the other on 


clay. 


Varieties, Rural New Yorker No. 2 and Pearl of Savoy. 


Time of planting, June 5. 


Amounts of seed, one eye, two eyes, half potato, whole potato. 

Method of planting, hills and drills were used and two pieces were put 
in a hill, while only one piece was put in a place in the drills; the hills 
were 33 inches apart, the drill rows were 33 inches apart and the pieces 
were 164 inches apart in the row; the aim was to plant the same amount 
of seed in the hills as in the drilis. 
The plat was 2x16 rods in extent. 

and mixed varieties were planted around the outside. 


Tape 1Y.—Yields, Pearl of Savoy. 


Several rows of Pearl of Savoy 


Clay. Sand. 
Seed. Average. 
Hills. Drills. Hills. Drills. 

S f Motale set... 35 40 69 147 72 

m7 

eecmall®. 255» 22 5 8 3 32 li 

S| 

© | |Large___.____- 30 37 66 115 61 

ML Ovals 4 — 53 75 72 144 85 

g 

at Small=--- =" 8 5 3 3 3 

| 

& Uiearge) 2 50 70 69 141 82 

g [ Totalle. =. 5. 83 109 96 141 107 
wo 
ce Sree ees § 10 21 32 19 

Buliaree sss. = 15 99 75 109 88 

Py iilotal: =. -2-2-- 147 168 179 197 173 
a ‘9 | | 
gs ES Small. _- 21 | 19 48 48 3h 

°o 
Fe, (iarge\--.-2.-- 126 149 131 149 138 

Taste V.—Values, Pearl of Savoy. 
} ’ 
Net Net 
Amount 
Total large Value Cost value 
Seed. yield. Small. | Large. of seed above | of large. | of seed. of 
Pp c seed. large 

One eye.____-_- 72 11 61 5.4 55.6 26.84 2.70 $24.14 
Two eyes .____-_ 85 3 82 10.8 They 36.08 5.40 30.63 
Half potato___ ke 107 19 88 24 64 38.72 12 26.72 
Whole potato___________- 173 35 138 48 90 60.72 24 36,72 
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In the Pearl of Savoy the same thing is shown as in the foregoing, viz., 
that there is a gradual increase in both total and marketable as we go 
from the smaller to the larger amounts of seed. The only exception is 
seen in the “drills on sand.” Even here the yield from the whole potato 
far exceeded that from any other. 

The net profits are somewhat different from those noted in the preced- 
ing experiment. Here the largest profit is obtained from the greatest 
amount of seed, while the one eye gives the least profit. The two eyes 
come second. The difference in favor of the large amount of seed is very 
marked, 


TasBLe VI.—Yields, Rural New Yorker, No. 2. 


Clay. Sand. 
Seed. = Ee Lia GEER |S SO aL eee Average. 


; { Motalie 2 S225 213 232 219 256 229 


| | 
| Large ._.--_-- 208 227 203 251 221 


Motaliess- ss. |e! | 216 ‘ 280 344 272 


arco nteess es 243 213 264 341 264 


botslye ser a 221 237 | 280 293 . | 259 


r 
[ Wihargerss=se. 213 234 259 288 248 


Totals. 2 227 267 261 304 264 


r 

<2) 

25) Snialieee 13 1 Pa 56 24 
Pol | Taree... 214 256 240 248 240 


Taste VII.—Values, Rural New Yorker No. 2. 


Total Amount) jae | yal Cost ai 
ota arge alue ‘os value 
Seed. yield. Small. | Large. Steed above | of large.| of seed. of 

p ‘| seed. large. 
One eye.-------- 229 8 221 5.4 215.6 $97 24 $2 70 $94 54 
Two eyes_____-_- 272 | 8 264 10.8 253.2 116 16 5 40 110 76 
Half potato ___ 2 259 11 248 24 224 109 12 12 00 97 12 
Whole potato ___._..._--. 264 24 240 48 192 105 60 24 00 81 60 


The Rural New Yorker No. 2 is the most variable of all that we have 
yet had. It will be noticed that the two eye cuttings gave the largest 
yield in three out of four instances. If we exclude them, we find the 
same regular increase from the smallest to the largest cutting of seed. 

If we were to consider this experiment alone, we might be led to believe 
the two eye cuttings to be most profitable of all, whereas this is disproven 
by almost every other experiment conducted upon our department. The 
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large yield from the two eye pieces is one of those erratic conditions that 
often result in experiments of this kind. It shows the need of many experi- 
ments under varying conditions in order to establish a scientific truth. 

We find the variation from our other results even more strongly empha- 
sized in the table of relative profits. Here the two eyes are most profit- 
able, with the half second, the one eye third and the whole least of all. 


EXPERIMENT. 
BY C. J. BARNUM AND W. J. McoGER, 1892. 


Conditions of the experiment: 

Soil, a sandy loam. 

Varieties, Early Ohio and Rural New Yorker No. 2. 

Time of planting, May 31, 1892. 

Amounts of seed, one eye, two eyes, half potato, whole potato. 

Method of planting, the experiment was repeated in hills and drills. 
Two pieces were put ina hill and one piece was put in a place in the 
drills. The hills were 33 inches apart each way, the pieces being 164 
inches apart in the drill row. 

Size of the plat, 4x16 rods. 
The experiment was repeated three times with each variety in both hills 
and drills. 


Taste VIII.—Yields, Early Ohio. 


if 
} No. 1. No. 2. No. 3. Av. for the 
three hills 
Seed. ee jammer || anadrilis 
| . p . 5 . : experi- 
| Drills. Hills. Drills. Hills. Drills. Hills. Santa 
i} 
Total _____. 124 98 140 158 117 145, 130 
One eye _ 4 |Small ______ | 47 51 39 32 26 58 41 
Marketable.) 77 47 101 126 91 92 | 89 
eee hela ciclo) tl le alee alsa lee ial 
Total eee s2)) 159 | 109 140 181 219 230) 173 
Two eyes; |Small_. __; 53 40 35 53 34 51 44 
Marketable_ 106} 69 105 128 185 179 129 
Half Total/e.e22-= 216 161 ! 195 195 329 268 227 
potato. + |Small ______ 97 58 70 56 62 67 68 
Marketable. 119) 103, | | 125 139 | 267 | {201 159 
| | | 
RSIS he ea es me ela baa Or etc a Wa hr WRG 
Whole Totales- 6 229) | 267 |225)_ | 264 390 262) 273 
potato_ 4 |Small ______ 90 107 |79| 88 83) 97 91 
|Marketable_ 139 160) | |148) 176 307 165 182 
| | | | | 
Taste [X.—Values, Early Ohio. 
. Total Amount |Net large) Value Cost | Net 
Seed. eld Small. Large. | of seed above of of value of 
5 ; | planted. seed. large. seed. large. 
One eye ______- w 130 41 89 5.4 84 | $39 16 $270} $36 46 
Two eyes______ " 173 44 129 10.5 118 56 76 5 40 51 36 
Half potato ___ 227 68 159 24 | 135 69 96 12 00 57 96 
Whole potato_____ 273 91 182 48 134 80 08 24 00 56 08 
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The results from the Early Ohio are practically identical with those of 
There is a general increase of yield as we go from the 


former years. 


smaller to the larger cuttings of seed. This is true in five cases out of six 
It is needless to dwell on the figures, as the conclusion 


in the above table. 
is obvious from the tables. 

The next profits in this also show a gradual increase up to the half 
The difference between the half and whole is not great, being but 
$1.88 in favor of the half. 


potato. 


Taste X.—Yields, Rural New Yorker No. 2. 


No. 1. No. 2. No. 3. | Average for 
Seed. drills on the 
Drills. | Hills. | Drills. Hills. Drills. Hille. “| Oree Sree 
; 
é | Total __-.---- 188 139 293 265 259 291 239 
241 Small _....... 93 | 59 29 49 43 34 51 
i=! 
< | Marketable... 95 80 264 216 216 257 188 
a 
| ) Total __..._.- 265 257 230 244 | 200 204} | | 249 
Semele 23 123 115 65 83 61 55} | 84 
& || Marketable... 142 142 215 161 | 139 149 158 
U 
of | 
= | | Total _.... 44 449 284 208) 324 251 325| | 
B4 | Small____..-- 143 128 109 83 88 85 106 
ic | Marketable... | 298] | sal} 175 120) 236 166 219 
= : : aaa | 
3 | Total -...---- 541 499 291 277 352 287 375 
&4| Small__..____ 132 118 112 109 108 105 112 
E Marketable... | j409 386] | 179 | 168 | i249 182 263 
Taste IX. —Values, Rural New Yorker No. 2. 
Total Sree | Tavs.” [radae cel Gone ers omnes 
x ota ro} arge, alue o ost 0 
Seed. yield. Small. Large. aocd abocd large. values 
planted. seed. 8 
|. 
Onereya men fee 239 51 188 5.4 183 | $8272} $270] $8002 
Two eyes. =)_..--.2--.2-.: 242 84 158 10.8 147 69 52 5 40 64 12 
Half potato._.._.___.___- 325 106 219 24 195 | 96 36 12 00 84 36 
Whole potato__.____.___- 375 112 263 48 215 | 115 72 2400 | 91 72 


The Rural New Yorker No. 2, as was the case last year, did not show 
uniform results. Yet, in three of the six individual cases, the same increase 
is shown. The general average also shows this increase, the marketable 
averagesbeing 188, 158, 219, 263. 

The column of net profits presents one striking feature, viz., the fact 
that the profits in this case are largest for the greatest amount of seed. 
The difference in its favor is very marked. The half comes second and 
the one eye third. The two eyes, which were far ahead of al! the rest last 
year in this variety, show the least profits of all for this season. 
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EXPERIMENT WITH LARGE vs. SMALL POTATOES FOR SEED, 1892. 
BY H. E. WARD (CLASS OF 95), 1892. 


Conditions of the experiment: 

Soil, a sandy loam. 

Varieties, Empire State, Early May Flower, Rural New Yorker No. 2. 

Time of planting, June 11, 1892. 

Amounts of seed: The small potatoes were about the size of a hen’s 
egg; just under marketable, but not the smallest. The large potatoes 
were the largest to be had in that variety. The Rural New Yorker No. 2 
was cut with two eyesin each piece and two pieces were put in a hill. 
In each of the other varieties every hill contained a half potato. 

Method of planting. The planting was done in hills 33 inches apart each 
way, and at a depth of about 4 inches, 


TasLe XII.—Large vs. small potatoes for seed. 


Vv dand | Total | AmmOpn YUE NGM ere ap uate ie Net 
arieties used an ota oO | large | Valueo Jost o : 
amounts of seed. yield. Small. | Large. seed above | large. seed. velus of 
planted. seed, | SEE 
| 
- | | 
EMPIRE STATE. | 
Half of small potato__- 195 39 | 156 *(6) 156 $68 64 $0 60 $68 O04 
Half of large potato___ 236 43 | 193 16 177 | 84 92 8 00 76 92 
EARLY MAYFLOWER. | 
Half of small potato___ 147 19 128 *(6) 128 56 32 60 5b) 72 
Half of large potato__-_ 191 33 158 16 142 69 52 8 00 61 52 
RURAL NEw YORKER No.2. 
4 eyes of small potato__ 160 26 134 * (7.2) 134 58 96 72 58 24 
4 eyes of large potato-_- 192 9 183 17 166 80 52 8 50 72 02 


* The small potato seed is figured at 10 cents per bushel, just about what it would cost to keep the seed 
over, nothing is deducted from the marketable to get the net yield. It would be manifestly unfair to 
deduct them from the marketable. 


The table shows a gain for the large seed in every instance, for both 
marketable yield and net profit. The difference was no slight one, being 
$8.88 for the Empire State, $5.80 forthe Early Mayflower, and $13.78 for 
the Rural New Yorker No. 2. 

By reference to the notes on this experiment we find that the potatoes 
from the large seed were of better quality and were earlier matured than 
those from the small seed. This experiment, in itself, shows that it does 
not pay to plant small potatoes, even if they are of little value. A very 
high price of seed might justify the course for one year. 


EXPERIMENTS WITH DIFFERENT AMOUNTS OF SEED, 1885-88. 


From Bulletin 46 wetake the published results of four years’ experi- 
ments conducted by Prof. Johnson, formerly professor of agriculture here. 
The distance apart is not given, nor is the size of the plats. 

Since neither the amount of seed nor the distance apart of the hills is 
given, it is impossible to make out a table showing net profits. The col- 
umn of averages shows that the best yield resulted from the whole potato, 
and the poorest from the smallest cutting: 
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Taste XIII.—Results for four years experiments, 1885-88. 


Yield in pounds. 
: eS : : Average Average 
Seed. a BSE Pere 
1885. 1886. 1887. 1888. years. | small. 

CONE Oye ee Led. ES eke pg roe Ce 104 144 50 162 115 20 
ETEOO OVER eet en ee tire tad Fy san eee Jpeg Oe 144 253 71 172 116 16 
BENTO OVOS at ee Se ee 186 197 86 212 170 18 
aE pOCALO ne eee ae re ee ea 182 227 9L 168 167 18 
Wiholepotatocce oe rene eee ea 188 193 | aU berg 232 183 24. 


HORTICULTURAL DEPARTMENT. 


Prof. Taft, of the horticultural department of our station, has done con- 
siderable work along this line. From Bulletin No. 85 (April, 1892), we 
condense his results. The conditions of the first set of experiments are 
given as follows: 

“The seed was prepared as in previous years, by cutting the tubers 
lengthwise, and using one piece on the plat for halves; the other was again 
cut lengthwise and one piece used as a quarter, and this was kept up until 
we had secured halves, quarters, eighths, and single eye pieces, from the 
same tubers. An equal number of whole tubers of each variety was 
planted to ascertain the yield from the whole large tubers.” ‘Naturally 
being earlier, and more forward in their development when the hot weather 
came, we could expect a somewhat larger yield from the large tubers than 
from the small ones, but this could not account for the very marked 
increase.’ 

The results are here tabulated: 


Taste XIV.—Yields from two varieties. 


Clark’s No. 1. Beauty of Hebron, 

Market- 

: ; able 
er No: of | sacle Mar- | au, | Nonof vicld Mar- | ay, fortwo 

eyes ceta- mall.| eyes <et- mall. oper 
in seed bust ble. | in seed. postr able. varieties. 

== 8 e ; } = =| 

SINS IeIByOs sos 2.8 Be 33 65 50 | 15 33 62 47 15 45 
Enghth potatols. 2-2 2222 et 83 95 73 22 68 63 42 | 22 57 
Ouarterpotatos.2 322 120 127 80 47 128 77 40 | 37 60 
alt DOURLO Eee eke ee: 268 186 105 82 254 160 104 56 104 
Wiholepotato.- 202 2. 459 234 130 104 461 245 180 65 155 


The conclusion drawn is: “The total yield in bushels per acre will be 
seen to be four times as much from the whole tubers as from this single 
eyes, with a gradual but regular decrease of yield as the size of the seed 
decreased. There was less difference in the yield of marketable tubers, but 
the average yield was more than three times as great. Asis usually the 
case, also, the yield of small tubers was in proportion to the size of seed 
pieces used.” 
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Taste XV.—Profits from the marketable average for three years. 


Amount |Net large} Value Cost 

Seed. ee of seed | above of of Nopvelue 

* | planted.| seed. large. seed. Be. 

Singleieyes\s. <8 =n se eec sees nateceshace 100 4.3 96.7 $44 00 $2 15 $41 85 
Bighth DOCA CO es sere ee eee ar eae ne 121 7.5 113.5 53 24 3 15 49 49 
Mounthi potatos. 2 = sossee see ae wena canons 135 14.7 120.3 59 40 7 35 52 05 
HalRimotatoss cet se ee soe ssew nee 169 28.6 140.4 74 36 14 30 60 06 
Wile pOUAtO saree teen ce nese te nea 178 58.9 119.1 78 32 29 45 48 87 


We quote conclusions as to yields: “The average yield for the three 
years gives about the same results, except that the pastseason, for the rea- 
son given, was unusually favorable for the whole tubers.’ As to profits, 
the single eyes gave least of all, and next to these came the whole potato; 
these were slightly exceeded by the eighth potato. The profit from the 
quarter potato was somewhat greater than that from the eighth, but the 
half gave by farthe greatest profit of all. It will be observed that the 
quantity of seed used was larger than in most of our other experiments. 

An experiment for the purpose of determining the best distance apart 
was reported in the same bulletin. Since the results throw some additional 
light on this question of amount of seed, we have inserted the results as 
given together with the net profits. 


TasLe XVI.— Yields and profits at different distances. 


Amount | Net Net 
Value | Cost 
Total of large, value 
Seed. | yield. Small | Large. seed above oe zoe of 
| planted.| seed. Be. * | large 
. {| Eyes weighing 24 lbs..______- 92, 20. 72. 9.9 62.1 | $8168 | $495 $26 73 
S| 
& Quarters weighing 4 lbs.____- 130. 27. 93. 17.6 75.4 40 92 8 80 32 12 
™ (| Halves weighing 6% Ibs.____- 158, 45) 0c 28.6 | 84.4 | 4972 | 1430] 35 42 
4; (| Eyes weighing 15 oz.____.___- 79.7 17. 62.7 4,12 58.58 | $27 59 | $206} $25 53 
é Quarters weighing 2% lbs.___| 129.8 37.4 92.4 11. 81.4 40 66 5 50 35 16 
=s 
™ || Halves weighing 5 lbs.______-_ | 163.9 49.5 |114,4 22. 92.4 |) 5034) 1100/39 34 
_ {| Eyes weighing 10-16 Ibs. _____. 26.9 3.8 23.1 2.75 20.85 | $1016} $1 38 $8 78 
~_ 
Hy Quarters weighing 1 10-16 lbs.| 117. 24.7 92.4 7.15 85.25 | 40 66 3 58 37 08 
a Halves weighing 3 lbs.______- 129.7 14.8 | 114.9 18.2 |101 25) 50 56 6 60 | 43 96 
; {| Quarters weighing 2% lbs. __- 88.5 12.9 75.6 4.67 70.9 | $33 26 | $2 84] $80 92 
So 
ae Halves weighing 514 lbs,_____ 129.2 20.3 | 108.9 11.5 97,4 47 92 5 75, 42 17 
2 f yeas ee een ee 66.3 13.6 52.7 5.55 47.15 | $2319 | $2 76 | $20 43 
@ 
ee 54 Quarters] ie ee eee 116.3 28, 88.3 10.11 78.19 | 38 85 5 06 33 79 
S38 | 
«°° Ujdklalives soe th Scho. 145.2 32.5 | 112.7 21.72 |90,97 49 59 10 8 | 38 73 


What is particularly striking is that for every distance apart the same 
increased yield with the greater amount of seed is shown; that whatever 
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the distance taken, the single eye gives the smallest yield, the quarters 
show a marked increase, and the halves are far ahead of either. 

What is true of the yields is true of the net profits. The results are 
most decidedly in favor of the half potato, which was the largest amount 
of seed usec. In the averages we have as the yield of the marketable 52.7, 
88.3, and 112.7 bushels per acre. As to net profits, the averages are $20.43, 
$33.79, $38.73, or nearly twice as much for the half potato as for the single 
eyes. 

AMOUNTS OF SEED AND PRICES. 


It may be interesting to note the variation of spring and fall prices in 
the different years. In the spring of 1891, the price of potatoes reached 
the highest point in the period of eight years, viz.: ninety-nine cents per 
bushel. In the fall the price dropped to thirty-one cents, being the widest 
range of prices for any of the eight seasons. As we have before men- 
tioned, such a condition would largely determine the relative profits from 
different amounts of seed. We have added a table showing the profits 
from this experiment, using the prices which prevailed in the year in 
which this experiment was conducted. (See table ITI.) 


Taste XVII.—Bursanks.—Table showing net profits for 1891 prices. 


| 
Net 
Amount | l ‘ Net 
| arge Value Cost 
Seed. | Large. eet abore of crop. | of seed. ranece 

| 
Onpioye see. Cee ne eon ea ous 78 2.7 | 75.8] $30.18 $2.67 $27.51 
Qiarternipotaro. sent ce te ese iee ee 160 (ar 154 49.60 5.94 43.66 
IiBife potato see 2 en te ee ee) eee eee 173 12 161 53.63 11.88 41.75 
WinGlamotatOnssssas0 oe esl eee ae 183 a4 | 159 56.73 23.76 32.97 


The quarter potato gives the largest net profit, with the half potato next. 
The one eye is the lowest, but the whole potato, which gives the largest 
marketable yield, stands third in the net profit. 

It must be remembered that this was an exceptional season, and that 
when the price is very high in the spring it is likely to be far lower than 
the average in the fall. 

Last season the prices varied widely from the average, and a table was 
given showing the relative profits at the prices actually ruling at that 
season. ‘The spring prices for that time were more than three times those 
in the fall. This season the conditions were reversed, and while the seed 
could be bought for twenty-five cents in the spring, the crop commanded 
seventy cents in the fall. We exhibit the relative profit of the Early Ohio 
in Mr. McGee’s experiment (page 12) with the actual prices for °92, to 
show a variation of the opposite direction. (See table IX.) 


Taste XVIII.—EHarty Onto.—Table showing net profits for 1892 prices. 


| | | 
| Amount |Net large) Value Cost Net 
Seed. Large. | of seed | above | of of | value of 
planted.| seed. | crop. seed. crop. 
| | ar aes 
ODE) (eae ee ot, pels a ae yee Che ee | 89 2.7 86.3 $62 80 | $0 67 $61 63 
Ai LO) (2c ho eed, 2 eS es ee oe eee 129 | 5.4 123.6 90 30 | 1 35 88 95 
Half potato______ Se © ERAS CSS SEs Ve Se ET Baer 159 | 12 147 -|~=«:111 80 3.00 | 108 30 
Whole potato 2: 255 8 ee Ne | 182 24 158 127 40 6 00 121 40 
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There is a decided increase in the profits all along the line. The profits 
from the whole potato are nearly twice as great as those for the one eye. 
We have previousiy mentioned the fact that the prices seem to run to 
extremes; that is, when the spring price is low the price in the fall is 
almost certain to be high, and vice versa. This fact considered in con- 
nection with the above table would seem to indicate that it is profitable to 
plant whole potatoes when their price is low. 


NEW YORK. 
FROM “THE NEW POTATO CULTURE.” 
BY E. 8S. CARMAN. 


The following tables and notes are taken from Mr. KE. S. Carman’s 
admirable little book on ‘“‘ The New Potato Culture.” Special attention.is 
called to Mr. Carman’s remarks on amounts of seed. 


TESTS WITH DIFFERENT NUMBERS OF EYES TO THE PIECE. 


Conditions of the experiment: 
Variety, Improved Peachblow and White Star. 
Amounts of seed, one eye, two eyes, three eyes, four eyes. 
Method of planting, strong eyes, in hills 1 foot by 3 feet apart. 


TasLe XIX.—Wuirte Srar.—Different numbers of eyes to the piece. 


Total 

Seed. yield 
Oneleyor ssa uiti eb el tee ie Oa. CUA 171.45 

HL WOIEyCoMe me inary 2 2s Sea esha See ee) 252 
pUhTeekey es wen ook enka ees ok oe i Ne eee 282.50 
Mourieyestats eee a ly sa ee 322.86 


- Total 
Seed. yield 
One ye: Be ee Fes Oe! CN a ee 171.45 
Mw Oey enone mms ee a) 2 252 
PURTEO yess) a eee es els 2) Re ie 292.50 


Hourleyess— eee G5 ye eee Ae ee 322.66 
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DIFFERENT SIZED PIECES WITHOUT REGARD TO NUMBER OF EYES. 
Conditions of the experiment: 
Amounts of seed, small potatoes cut into four pieces, into halves, and 


whole potatoes; 
Method of planting, trenches. 


Taste XXI.—Different numbers of eyes to the piece. 


Total 

Seed. yield 
QOne-quartersDOtato eee ee 2 eee 230.41 
One-halfpotato eee eee ee ee 256.66 
Wholeipotators ei: Se ere eee ee 278.66 


“Tt wall be seen that the whole seed gave 48 bushels per acre more than 
quarter pieces and 22 bushels more than half pieces. But the number of 
unmarketable potatoes increased with the size of the seed, the whole 
pieces giving the greatest number, and the half pieces next, and the quarter 
pieces fewest.” 

‘* Potato skins cut to single eyes, May 26th were planted in well prepared 
ground, 87 pieces of potato skins, each having a single strong eye, 6 inches 
apart in the drill. The 37 pieces weighed two ounces. ‘Three grew and 
the yield was half a dozen potatoes as large as marbles. The experiment 
was made to test thejvalue of a positive assertion on the part of a ‘ weil- 
known’ farm writer that such eyes would yield as well as those to which 
flesh is attached.” 


‘“ EXPERIMENT TO DETERMINE HOW MUCH FLESH EACH EYE SHOULD HAVE 
WHEN PLANTED TO PRODUCE THE MOST PROFITABLE CROP.” 


“Test 46 A. The seed potatoes were selected all of the same size, and 
peeled, all eyes being cut off except the strongest near the middle—that is, 
whole potatoes were peeled so that but one eye was left with a ring of skin 
about it. It would be equivalent to cutting out all the eyes but one, and 
then planting the whole potato as if it were a seed piece witha single 
strong eye. The variety was the Peerless; the amount of chemical potato 
fertilizer used was 1,000 pounds per acre. They were planted one pieee 
(4 inches deep) every foot in trenches (spade wide) 3 feet apart; culti- 
vation flat. The yield was at the rate of 806.66 bushels to the acre. The 
best five weighed 3 lbs. 3 ozs. There were of large and small potatoes 
at the rate of 140,560 to the acre, or 9% to hill. 

“Test 47 A. The pieces were cut as shown by figure 3, and of that 
size. They were planted, asin 46 A, 3 inches deep. So many of the 
pieces either failed to sprout, or died after the sprouting, that no estimate 
could be made of the yield per acre. 

“Test 48 A. In this test cylindrical pieces were cut through the 
potato, with a strong eye upon one end, and planted 4 inches deep. 
The yield was at the rate of 211.75 bushels to the acre. Of large and 
on there were at the rate of 87,120 potatoes to the acre, or six toa 

ill. 

“In order to ascertain how much flesh should be left to an eye or 


FARM DEPARTMENT. 161 


to the eyes of seed pieces, it would doubtless be necessary to repeat the 
tests hundreds of times in different soils, and with different varities. 
‘Enough is as good as a feast, but what would be enough in a wet 
spring might prove too little in a dry one; what might serve in rich soil 
might prove insufficient ina poor soil. The quantity of flesh which 
should go with each piece, is, theoretically, that which without unneces- 
sary waste, will best support the eyes until, by the growth of the roots, 
support from the flesh is no longer required. ” 


“SHALL THE DISTANCE APART OF THE SEED PIECES PLANTED BE PROPOR- 
TIONATE TO THE SIZE OF THE SEED?” 


Conditions of the experiment: 

Soil, an impoverished clay loam which was fertilized with Mapes’ potato 
fertilizer, 1,000 pounds per acre. 

Method of planting, The pieces were placed in trenches four inches deep 
and three feet apart, measuring from the middle of each, on a plot 
of 1-40 of an acre, thirty-three feet square. 


Taste XXII.—Shall the distances apart of the seed pieces be pronortionate to the size 


of the seed. 

Total 

Seed. wiaid 

1923plecesM.eye, Sin waparte) 22. ee 187 

66 iad 1 oe 6 ee DOIG Te CU re Aime nei tar 8 AFB a Bhs © 09 
66 te OVER: Ol “4 Nf Sa Spe ea CA I ee 227.38 
a3 3espotatoes lain apart. ee 227.33 
Soawhole potatoes lah ia 4 son ae Ns Peed 282.33 


“Tt appears, therefore, that whole potatoes of medium size, placed one 
foot apart, in trenches three feet apart, yieled over 95 bushels per acre 
more than single eye pieces placed three inches apart; 73 bushels more 
than single eye pieces placed six inches apart, and 55 bushels an acre more 
than either two eye pieces or half potatoes.” ; 

“Again. As to the size of seed pieces. I beg toremark here that my 
experiments during the past fifteen years ought to throw some light upon 
the important question of the size of seed. Asa result, my belief is that 
noone can say or will ever be able to say, whether it is better to use 
whole potatoes or any given number of eyes, or sizes of pieces, as a guide 
for all potatoes and different soils. The number of sprouts desirable to 
have in a hill depends to a great extent upon the distance apart of the 
hills, and upon the vigor of the vines. 

“ Last year I dug up seed pieces of different varieties planted ten days 
previously. Any one who will do this at such a time will find that the 
size of the seed must be determined by the number and vigor of the eyes.” 

For example, the R. N. Y. No. 2 has not only few eyes, but those of the 
seed end alone were pushing, notwithstanding the seed potatoes had been 
exposed to the light and heat for a week or more before planting. Half 
pieces of this variety were planted. My No. 3 has also few eyes, yet 
from every eye planted a sprout was growing. Does it not follow that 
smaller pieces of the No. 3 than of the No. 2 should be planted? The 
Everitt potato has many eyes, and a peculiarity is that all seem equally 
sensitive or ready to grow. 


21 
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“Tet us take 50 different varieties of potatoes—all of the same size— 
and cut them to two eyes. We shall find that some of the varieties will 
give a perfect stand, and yield a large crop of marketable potatoes, 
while others will give a very imperfect stand and a poor yield. The 
same will be the case if the whole seed is planted. Some varities will 
send up a dozen shoots, others only afew. The yield of the one may 
be a large crop of small potatoes; of the other, a large crop of large 
potatoes. The farmer can judge what sized seed to plant, when he sees 
and knows his potato, how the seed has been kept, and how it will act 
in his soil, and not until then—and there is no experiment station that 
can tell him. 

“My experience has led me to answer all the inquiries: ‘Use large 
size pieces containing two or three strong eyes, and that is the nearest 
I can come to any fixed rule. 

“The advice to use ‘whole seed’ is very bad indeed. I feel assured if 
followed out with certain varieties, a yield of small tubers will result 
every time, while with other varieties the advice may be as sound as a 
silver dollar. ‘ 

“The results at certain experiment stations, as well as my own, which 
show that the best yields come from whole seeds, prove simply that 
seed of some varieties, preserved in a certain way, and planted in a 
certain soil and situation, will give the largest crops for the particular 
varieties tried, and they prove nothing more.” 


EYES ON THE SEED END AND STEM END COMPARED. 


“We have found that in many varieties the eyes from the ‘seed end’ 
are the only buds which do push, either in the cellar or when planted. 
The ‘eyes’ of the other parts seem ‘blind’ or impotent. The pieces rot 
in the ground. With other varieties every ‘eye’ will sprout, though 
those of the ‘seed-end’ are almost always the strongest and the first to 
sprout. 

“Hence it would appear that the size of the ‘seed’ to be planted should 
be determined by the habit, so to speak, of the variety and not by any fixed 
rule as to one, two, three eyes, half or whole seed. Hence it is, too that 
reports of experiments to settle this vexed question are so contradicted. 
We will guarantee that an experiment of this kind with my No. 2 seedling 
would show that one-quarter of each tuber, including the ‘seed-end’ would 
give a greater yield than three-quarters of the tuber without the ‘seed- 
end.’ And we are further confident that if the seed of this variety were 
cut in halves, one-half being ‘seed-end’ the other ‘stem-end,’ the stem halves 
would fail'to sprout in about six cases out of seven. Again, if we were using 
Wall’s Orange or any other similar variety having many and prominent 
eyes, we should reject the seed-end and cut the rest to two or three eyes, 
depending upon the size of the seed tubers. 

“The loss of the yield from ‘missing’ hills is not well considered. In 
many a thrifty field of potatoes it is not uncommon to find 20 per cent 
of missing hills. One-fifth of the crop is thus sacrificed; or if the actual 
yield be 200 bushels to the acre, the loss would be 50 bushels.” 


PRICES FOR SPRING AND FALL. 


Through the courtesy of Prof. I. P. Roberts, director of the Ithaca 
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station, we are enabled to present a table showing the prices of potatoes 
for spring and fall in New York state for the past seven years. 


Taste XXIII.—Prices of potatoes in New York for fall and spring, 1886 to 1892. 


Fall. Spring. 

rhea) Gees OS eT oe, oe ES ole DOSS nb PEST c eet ee cee meee seemrenchey | Ea ee $0.20 
TUssY foe at SES ES SE Se eee SON 1 SBS i. ep OFF Rae PIN ee Fa ee 5 
PON Bea eee e Se ea Et SZ) PISBO:) oS eye Sara eres eek es ee ey 60 
TPpschcpe tip et ey DP hs Rk ecw case B59) | SOO es eee ee ee a ee ee oe 25 
OS ee a Se a ee a eee DOP 1891 5 aa ee ee Oe eee 1.10 
atten ee ony OT ie oe os ee SI] | PUSOLS ie Mee Sea cere 8 et poe ae OS. 30 
GU ee ee eee 40 

ESTORIL a So a eee $0.36 Averages: suse eth ya Set ee $0.49 


GENEVA STATION. 
First annual report, 1882. 


“A great loss of plants occurred in the case of the small eyes used as 
seed, and quite a wide discrepancy in time of vegetation occurred in all 
the rows.’ 

“We note as proven, that under circumstances of field culture, when 
the character of the soil is unfavorable, the use of single eyes cut shallow, 
that is, all eyes containing but small portion of potato skin and substances, 
is not to be recommended. Our crop from this seeding was a failure 
both in respect to the number of seed which vegetated and in the yield of 
those that vegetated. Single eyes cut so as to include the prolongation of 
the eye into the substance of the potato yielded an average of eighty-two 
bushels per acre, while ordinary half potato seed produced eighty-six 
bushels per acre.” 


{Second annual report, 1883. 


‘*In plats 1 B, one to five, each of 1-10 acre area, three rows were 
planted with single eyes, three with cut potatoes, and three with whole 
potatoes. The yield of each of the thirtieths of an acre was as below. 
The variety, White Star. The summary of the yields in bushels per acre is: 


TasLe XXIV.—Whole potatoes vs. cuttings. 


| 
Seed. aoe Small. Large. 
Sinclevoyes: 5. eae eee en ede 188 30 158 
Ordinary. cutshs 22 aee ae eee Re 248 43 205 


Whole potatoes ________________ ahh SOC eee? $23 74 249 
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“We have another trial between whole potatoes and single eyes.”’ 


TasLE XXV.—Whole potatoes vs. single eyes. 


| 
Seed. | yore | Small. Large. 
SIN G10 yes eo ek ee ERa ee e e  eye S 190.1 29.3 160.8 
Whole potatoes. 20 Ais FP eat 323.9 142.6 | 181.3 


“ Reviewing these figures as a whole, we observe that the proportion of 
small potatoes is less from single eyes. 

‘** Despite the apparent result in favor of whole potatoes, as shown not 
only by the totals, but by each separate trial, we cannot but notice that 
even on the highly fertilized plots of 1882, the yield was below that 
obtained from single eyes in some of the other plats, while in the case of 
the whole potatoes used as seed, the yields in plat 1 B, five were the max- 
imum of all our trials. In view of this observation, as also of the uncer- 
tainty attending piat experiments, we must consider our results as incon- 
clusive for the purposes of generalization, and conclusive only in the fact 
that, under the conditions of planting and soil, ordinary cuts and whole 
poreiors showed a marked superiority in crop over the single eyes used as 
seed.” 


‘“‘WHOLE TUBERS YS. CUTTINGS FOR SEED.” 
Eighth annual report, 1889. 


“Theseed tubers used were of the White Star variety which has been grown 
at the station for several years. These were planted as whole tubers, half 
tubers, three-eye cuttings, two-eye cuttings, and one-eye cuttings, and 
with equivalent weights of seed in all rows in which the form was alike. 
These five different methods of seeding were arranged in single rows in 
the order given above, and the set of five rows repeated on each plat. 
Thus every twentieth acre plat consisted of two rows of each form of 
seed. Whena full stand was obtained each row contained thirty-three 
hills. Where any hills were missing, the average of those harvested has 
a eat as their probable yield, and each is thus calculated to a full 
stand. 

“In order to show the proportion of a full stand secured by each form 
of seed, the per cent of hills which were missing at harvest is shown in 
the following exhibit: 


Whole Half Three Two One 
tubers. tubers. eyes. eyes. eye. 
Per cent of hills missing___-__- 00°. 015 7045-090 = “4703 


We subjoin a table compiled from the results as given in the report 
with profits figured on the basis of the average prices as given in the 
table on page 8. 
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Taste XXVI.—Whole tubers vs. cuttings for seed. 


Total Amount |Net large} Value Cost Net 
Seed. ield Small. | Large. | of seed above of of value of 

y planted.| seed. crop. seed, crop. 
One feye.. 2.2. ee aee 55 4 51 134 4914 $18 86 $0 82 $17 54 
SP WOlOy6! ochee ence eee 93 6 87 344 8324 31 32 1 63 29 69 
Mbhreoieva:sseh es eee 115 7 108 624 101% 88 88 8 26 28 06 
Hal? tuber!2 202 2 2h ee 173 19 154 16 138 55 44 7 84 47 60 
Whole tuber___-.-------- 212 23 189 32 157 | 68 04 15 68 52 36 


On the yields little comment is necessary. As to profits, the figures 

are just as decidedly in favor of the heavy seeding. The difference 
between the net value of the yield from the half and whole is not great, 
but the net yields from the whole are about three times as great as 
from the single eyes. 
>“On the B plats the seeding was lighter in the three forms where 
the largest amount of seed was used, and at the same rate for two and 
one eye seed. This change was made necessary because the supply of 
larger tubers of even size was used: up and a smaller grade was neces- 
sarily used for seed. 

“The B plats were double the size of the F plats, each being 1-10 
acre. Hence the area covered by this experiment is $ acre on the F plats, 
or 1-10 to each form and different amount of seed, and one acre on the 
B plats or 1-5 acre for each different amount of seed.” 


Taste XXVII.—Whole tubers vs. cuttings for seed. 


Net 
Amount Net 
Total large Value Oost 
Seed . Small. Large. | of seed zi value of 
yield. planted. above of crop. | of seed. crop 


As toyields we quote: “The yields from these small areas on each plat 
all telling the same story, from the vegetation of the plants up to the 
harvest results, when combined, point very decidedly to one conclusion. 
And, when seconded by such other results as are appended, ought to carry 
‘conviction that light seeding for the potato crop is unprofitable, and that 
heavy seeding alone is compatible with successful work for the potato 
cculturists. 

“Just how much to plant for the greatest profit depends so much on 
‘conditions of the market at both ends of the season, the fertility of 
the soil and other considerations that it is obvious no definite amount can 
ibe set as the best. In the above recorded experiment, with seed and crop 
at the low price of 25 cents per bushel, the greatest profit was with the 
most seed, where the seed tubers weighed an average of five ounces each.” 

In this, as in the preceding table the net values are as decidedly in favor 
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of heavy seeding. The increase is gradual up to the whole potato. The 
net values over seed are, $9.26, $15.65, $18,638, $29.63, $35.76. 


EXPERIMENT WITH WHOLE POTATOES OF DIFFERENT SIZES. 


Ninth annual report, 1890. 


“On each of the tenth acre B. plats 8, 9,10, 11 and 12, were planted 
three rows each of three different sizes of whole tubers carefully selected 
of even sizes, so the weight of the eighty-eight tubers of smallest size 
required for one row was eleven pounds, eighty-eight tubers of medium 
size required for one row was 164 pounds, eighty-eight tubers of largest 
size required for one row 22 pounds. The seeding per acre and result of 
trial are given below: ” 


Taste XXVIII.—Eaperiments with whole potatoes of different sizes. 


Net 
Amount Net 
Total large Value Cost 
Bead wield, |; Suaalls tree, | or aces above | of large. | of seed. ee 
Wholejsmall = 227-3 = 82 7 75 17 58 $27.00 $8.43 $18.27 
Whole medium.___._____-_ 91 7 84 25 59 30.24 12.25 1 
Wihgledarze 22 ee 106 7 99 33 66 35.64 16.17 18.47 


EXPERIMENT WITH DIFFERENT CUTTINGS OF SEED. 


Conditions of experiment. 
Variety, White Star. 
Amounts of seed, quarters, halves and whole potatoes. 
Methods of planting. The rows were 44 inches apart and the hills 18 
inches apart; the experiment was thrice repeated. 


e Taste XX1IX.—Eaperiment with different cuttings of seed. 


Total Amount |Net large} Value Cost Net 
Seed. fala Small. | Large. | of seed | above of of value of 

LEE planted.| seed. large. seed. large. 
- ie ew (Ce eng [epee sO?! ! 
Quarter tubers. .____..--- 82 11 71 15 56 | $25 56 $6 30| $19 26 
nlf tubers. 222. 100 16 84 23 61 80 24 11 37 18 8&7 
Whole tubers___. ______- 126 23 | 103 33 70 37 08 16 17 20 91 


We quote conclusion as to yield: ‘Small as is this yield, the large 
amount of seed pays for itself and enough more for a margin of profit 
over each of the lots seeded lighter.” 

Now as to profits, it will be noticed by referring to the column of 
“net values” that the various amounts of seed did not differ greatly 
as to the net value of crop, but were slightly in favor of the larger 
amounts of seed. 
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MARYLAND. 


Maryland bulletin No. 2, 1888. 


Especial value is to be attributed to this bulletin because of the numer- 
ous experiments with many varieties under varying conditions. “ There is 
nothing new about this trial of different methods of cutting potatoes for 
planting and the use of seed potatoes of different sizes, except that it is 
tried on new ground, and furnishes just so much additional evidence on 
the subject.” 

“The seed potatoes for this trial were got from Mr. M. F’. Pierson, a 
noted grower at Seneca Castle, New York. He sent on 105 named varie- 
ties, which he classed as 32 early, 30 late, and 43 novelties. There were 
not enough tubers of each variety of the novelties to enter into the gen- 
eral tests, but they were used, and a special report will be made of them. 
The sixty-two standard varieties were grown in one group and formed the 
basis of this report. They were treated alike in every way throughout the 
season, except in the selection and cutting of the seed potatoes. In this 
respect five different methods were adopted for every variety. For this 
purpose the planting was done in five rows, three feet apart, and the hills 
were 24 feet apart in the rows. There were twenty hills planted of every 
variety, making four hills of a kind in every row. The seed for the dif- 
ferent rows was as follows: 

“ Row A, one large whole potato to a hill. This took the largest four 
potatoes of every lot. They weighed from 5 ounces to 20 ounces and 
averaged 10 ounces to the tuber. 

“ Row B, one whole potato, the size of a hen’s egg, to every hill. In 
cases where the tubers were much larger than this pieces were cut from 
the end having the largest number of eyes, the aim being to hav2 each of 
these pieces about the size and weight of the whole potatoes used in the 
row. 

Row C,a cutting of the usual size to every hill. That is, a piece of 
potato about one-quarter of a fair sized tuber, the piece having from two 
to four eyes, and weighing about one ounce, average. 

“Row D. Asingle eye to a hill, on a good-sized piece of potato. Cut- 
ting the tuber of good size to single eyes, every eye was upon its propor- 
tionate part of the whole potato. 

“Row EH. A single eye toa hill, on a very small piece of potato. The 
piece of potato in this case was at first about the size of that used in D, 
and was trimmed down to half that size or bulk. 

“Thus arranged the rows had each its standard quantity or weight of 
seed potato to the hill, this decreasing steadily from A to EH. The 
result shows what is, in this instance, believed to be the effect of quantity 
of potato tuber used for planting, upon the crop produced. 

“Various causes led to a failure of certain varieties in one or more 
rows, or to such an extent that they had to be thrown out, in making the 
average result. Some grew up, but rotted, and some were on a wet spot 
and ae not grow. Forty varieties were finally used in making up the 
results.” 
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Taste XXX.—Average results from 40 varieties of potatoes. 


ae oe le! 
ota ro) Ze, 
Seed. yield. Small. | Large. seed above 
planted 8 

Singleieye on smallpiece 6 i a ae ee 58 | 25 33 3 30 
Ningleeyevon large pieces >) ooo seo ene ae ee 91 32 59 8 56 
Monrhaiwobabos ee A ee et eae ae ee 134 51 83 6 76 
Wiholeipotato, ere eliza. oti ee Seen 174 67 107 18 | 88 
Wiholempotato; large is fo) oo tae aly anes 269 97 172 60 112 


“The difference in yield was very marked. The exhibit plainly showed 
that the greater the quantity of seed potato used the greater was the 
product. And this was true not only of the total yield, but also of the 
product of merchantable potatoes, as distinguished from those so small as 
to be unmerchantable. The only exception to this result in the whole 
four hundred average hills, occurred in eight scattered plats (single hills), 
none of these being on the back rows.” 

“The constant decrease of product in all three columns, corresponding 
to the decrease in quantity of seed potato planted, is too manifest to need 
comment.” 

“ This experiment resembles closely in its results similar trials made 
under the direction of the writer in the years 1885 and 1886, at Houghton 
Farm, in Orange county, New York. A larger number of varieties were 
used there, but only three different forms of seed, corresponding to the 
rows B, C,and D of this year’s test, (B, a whole potato as large as a hen’s 
egg; C, a cutting of the usual size; D, a single eye with good-sized piece 
of potato). In 1885 there were 128 varieties used, 32 standard early kinds, 
8 early novelties, 64 standard late kinds, and 24 late novelties. In 1886 
the number of varieties, was 90, classed as 26 early and 64 late. The 
results in both years at Houghton Farm corroborate the record of the 
present year at this station.” 


TasBLeE XXXI.—Average results for 3 years. 


Seed. | 1885, | 1886. | 1888. | Average. ners? 
= = ee | | Ie a —=— 
Sineleloye fair sized plece_- <2 Fe eee 185 110 91 129 8 
Waeuslhentting. 24 potatesin eos ee a eee 215 224 134 191 | 6 
Wihole potato, CGE /B1IZ0-~. => t=. 2 ea ne 316 354 174 281 | 18 


The bulletin does not state whether the ‘“‘yields” are total or marketable. 
If we subtract the amount of seed the result is practically the same since 
the figures are relative. 

“The general result is thus emphasized: The more seed potato planted 
the more and better the crop.” 

Below are the results from the 40 varieties classified as early and late: 
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Taste XXXII.—Average yields of early and late varieties, product per acre. 


24 early varieties. 16 late varieties, 

Seed. = 

Total. Small. Large. Total. | Small. | Large. 
Single eye, small piece.=-.<-22..-.----=---5---: 61 26 85 53 23 30 
Single eye, laree: piece! =.) ose oe een 22S 87 33 54 96 30 66 
MEnLALDOURLO sce ee ee ee ee ee ela 136 | 58 78 132 42 90 
Whole potato, ere size; Loot see loss =... 184 | 79 105 160 50 110 
WHEeDOLAUO, JaTRO2. eos one ee ee Aen 262 109 153 280 79 203 
PACU PEG ee eae ne ee eee tee ce ee 146 61 85 145 45 100 


The above table shows that practically the same results were obtained 
from the different cuttings of seed whether the variety was an early or 
late one. 


t 
Third Maryland report. 


Work of Verification—Potatoes. Again the effort has been made to 
verify the experimental results regarding the best form of potato for plant- 
ing, by growing potatoes by the acre, under ordinary farm conditions, 
compering the different forms of tuber for seed and with all the facts 
accurately observed and recorded. Although the early crop was a failure 
and the late one far from satisfactory, the comparative record was obtained 
and this again substantially verifies the conclusions of former experiments. 
These field tests or verifications, proved that the most profitable form of 
seed for potato planting, in the average season, is the whole potato of egg 
size, in every hill, and that in some seasons, a much larger potato uncut, is 
profitable.” 

“The arrangement of rows and distance of planting, same as in 1889, 
rows 24 feet apart and hills 2 feet apart in the row. Early potatoes were 
planted March 26, and late potatoes June 24; in both cases, the seed 
was carefully dropped in the furrow, by hand, covered with a light plow, 
and then smoothly harrowed. On the early acre there were 48 rows, each 
363 feet long, and on the late acre, 60 rows, each 200 feet long. As here-, 
tofore, the rows were planted in sets of fours alternating across the field 
the four forms of seed compared, viz: 

“A, a whole potato about ten ounces in weight. 

‘“B, a whole potato about the size of a hen’s egg. 

“C, the usual cutting, piece of medium tuber, with two to four eyes. 

“D, a piece cut from medium tuber, and having one eye on it; one 
whole tuber or one piece, as described, in each hill. 

“from these records, the product per acre has been computed from the 
four different forms of seed planted, and these three varieties and the 
results follow.” 


22 
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TaBLE XXXIII. 


ie Total Amounts | Net large 
Varieties and seed. cafe Small. | Large. | of seed | above 
ao planted.| seed 
Early Rose: 
iN PIO OVS 2. sort ee os eee eek SOE eS JE. ee ee ae 41 20 21 4 Lie 
Wanalitcuttings 4 potato 2. [es Scat eee eee anes 62 31 31 il 20 
Wiholenotato;emalle@:—ss22 2 Se a2 a are lil 55 56 24 32 
fe $ Jargore 122s SR ee eS ee eee 169 103 66 76 *10 
Early Maine: 
DNICOVO en are ne eee fo a ea Eee 77 17 60 4 56 
Wanalicntting 24 potato ai = oe en ee 125 31 94 9 85 
Wiholo;potato; small! 207 eres ter eae 221 69 152 25 127 
s¢ ss MATEO eee ee ne oe ee eee 282 107 175 65 110 
Queen of the Valley: 
COGIC YO ee ee ete oe ee eee 92 18 74 5 69 
Wenalicutting 4 potato= Less eee 111 23 88 12 76 
Wiholeipotato, small 2 eee eae oes 212 79 133 26 107 
We ss large ee re vor 2s Ceci a ee a 283 86 197 76 121 


* 10 bushels less than the seed planted. 


“ One of the most marked results in the record is the effect of the form 
of seed upon the missing hills in a crop. Ina season which is very favor- 
able for the crop throughout, this difference is less marked, but in an 
uncommonly dry season, or an uncommonly wet one, the whole tubers 
planted are very much surer to grow and give ‘a good stand’ than any of 
the forms of cut potatoes. The facts in this respect the present year have 
been as follows: Total missing hills, by actual count on the two acres, by 
half acres, according to seed planted, A, 61; B, 155; C, 391; D, 574. 
Estimating the whole number of hills per acre (roughly) at 9,000, the loss 
of 500 of these as the result of cutting to a single eye, is more than the 
extra cost of seed in planting whole potatoes. 

“ Oftentimes this matter of missing hills becomes a serious one; if a 
considerable percentage of the hills planted upon an acre fail to grow, the 
loss in the product of the acre is large, although the latter may not bear 
an exact ratio to the former. The records of this station show that in all 
soenone the larger the (whole) potatoes planted the fewer are the missing 
hills.” 

In every case, the greater the quantity of seed planted, the greater the 
product in bushels of merchantable tubers. The experience of the year 
favors on the score of economy, the practice of using whole potatoes the 
size of an egg, requiring from 25 to 30 bushels of seed potatoes per acre. 
Kt will be seen that in the Early Rose trial (a poor crop, however) the 
merchantable potatoes produced from the largest seed did not equal in 
quantity the seed used. And the Queen of the Valley was the only case, 
where the record shows that there was an actual profit in planting 76 
bushels of large potatoes to the acre. 

“The conclusions from the year’s work on potatoes may be restated, 
as follows: 

“J, The greater the quantity of seed planted, the greater the crop, in 
total product. 

“2. Generally, the more seed the more good potatoes of merchantable 
size. 

‘3. The most profitable seed potatoes on the average, are those of egg 
size, one whole tuber being planted in every hill. 

“4, The less the quantity of seed used and the more it is cut, the less the 
probability of getting a full stand. 


FARM DEPARTMENT. wel 


“5. Cutting seed potatoes to a single eye, increases the missing hills 
so much, in an average season, as to materially reduce the crop.” 


TENNESSEE. 


Tennessee bulletin Vol. III, No. 1. 


“Kight different lots of whole tubers of Early Rose potatoes, were 
selected; each lot, with one exception, consisting of 100 tubers. Every 
potato in each group was weighed on a Fairbank’s silk scale, in order to 
insure accuracy. Each lot was planted in a row by itself, the rows being 
three and one-half feet apart, and the tubers were two feet apart in the 
row, with the exception of row one, in which they were three feet apart. 
The ground had the best of tillage, but no fertilizers were used. Planting 
was done on the trench system, on April 6th, and hoeing and cultivating 
occurred whenever necessary.” 


TaBLE XXXIV. 
| 


erounts Net 


Total fo) large, 
Seed. yield. Small. | Large. Al Rare 


planted.|} seed 


I SoBOZH ma TOOl, ADArbos 2258-2 ote IS ee ae 128 55 73 11 62 
— OD oy RSS Ms vhs eine etn Ya Fee eS aes We eee 140 55 85 18 67 
3-4. ‘ Pia ech hoe Ane hee Sten) peed Meee SEM o ee 145 67 718 26 52 
46 ‘ yest Cee eet Sa ek shast UG Bs ioe Te Ea UN Gh 157 70 87 37 50 
6-8 ‘ praxtt eb Vena d Meee dele ree ule 2 teeta Meh eC dt 167 73 94 52 42 
5-10 ‘ ZF att Cann ed eee gE RL Nad ee Wares Ree 195 74 121 66 55 
10-12 ozs.,2 ‘ fe eae eR REE 2 aoa Dae ae 220 109 111 81 30 
IWS ks COs: Teahe! a) ene Ae 4 Be) ah ie Sth nee 147 69 | 78 64 14 


“Tt will be noticed that, with a very slight variation, the productive- 
ness per hill was greatest with the largest planted tubers; and in the 
case of the total crop, decreased quite constantly with decrease of weight 
of seed planted.” 

“Comparing large and medium sized whole tubers, and halves, quarters 
and single eyes. Six plats, of 4 acre each, were used in this experl- 
ment. The plats were 272 feet lene. and contained 13 rows each, the 
rows being 34 feet apart. No fertilizer was used, but the land was 
well cultivated and worked after plowing, Early Rose, northern grown, 
seed potatoes were used.” — 


TaBLE XXXV. 


Net 
Amount 
Seed. reid Small. | Large. | of seed Jares 
planted. aod 
SING GeyessIMECLUM a: oe ee A eee ee ey eT 101 46 55 il 44 
Single eyes, large SAN IR ERK Soh Tee OS 8 es i ey ST 128 44 84 14 70 
oe: IOC TUNIS Seo eS Es RT a 163 66 97 20 | 7 
DIVES med LIne eee ee SEE Tere def eee 156 88 73 40 | 33 
INolnasmediani Ys i-2 o/c) sue sc acuseiee ee 196 81 115 58 | 57 
Wiholesslarep seuss a Ca ESS ae ee se 261 92 169 74 | 95 
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The table shows a gradual increase in yield toward the large whole 
with the single exception of the “half medium” which gave a very small 
yield. The results corroborate those of preceding experiments. 

“Comparing whole tubers with halves from wholes of the same weight. 
This experiment had to objects. (a) To note the difference in yield 
between a certain number of tubers of the same size, planted whole, and 
twice that number of halves from potatoes of the same size as 
the wholes. (b) To noteif the eyes on the under side of a whole potato, 
materially increase the yield over the half potato, planted with the eyes 
facing outward or upward. 

“ Five hundred and forty Early Rose potatoes, each of which weighed 
67 ounces, were divided into lots of 270 each. Lot I, the wholes were planted 
in three rows, there being 90 tubers to the row, each baing 18 inches 
apart in the row, and the rows 34 feet apart. Lot II, thus contained 540 
half tubers. As arranged, lot II contained the same weight of potato, and 
number of eyes, as did lot 1 (twice as many rows, as will be seen by the 
table). Both lots lots were planted alike, and each received the same 
treatment. Lot II occupied six rows, and the halves were placed with the 
cut side under. No fertilizer was used. All of the plats vegetated and 
bloomed at the same time. In five out of the nine rows, a very few hills 
produced no potatoes. Table 36, which contains the yields, brings out 
the comparative difference sought for. Since the tables contain nearly 
5,000 weights and numbers, as in the preceding cases, only totals and 
average of the whole are given.” 


Taste XXXVI.—Comparative yields of whole vs. half potatoes. 
| 


| 
Merchantable. Unmerchantable. Total crop. 
Weight. Weight. Weight. 
No. | No. 
Row.| Hill MG 
ow. | Hills. 
Average Average Average 
Total. | per hill. Total. per hil Total. per hill, 
1 48, 8.6 2.8 11.1 110.15 19.7 
TaOtph ese eee ee RS 2 90 46.14 8.3 2.15 9.4 99.13 WEE 
3 84 46.4 8.8 61.4 11.6 107.8 20.4 
Total weight for 270 wholes_.____|_.____|_____- 141.9 25.7 176.11 82.1 318.4 57.8 
Average per hill of 270 wholes __.|_____.|_-_._-.|_-______-- 8.5) |s2 5s LOY) |.c eee 19.5 
1 89 49.8 8.8 41.18 7.5 91.5 16.4 
2 88 57.2 10.3 37.2 6.7 94.4 17.1 
Lot II 3 | 87 58.6 10.7 | 29.10 5.4 Sin 16.1 
aT hc aka ed Po aL RES Ca @ : 4 84 61.4 11.6 27.4 5.1 88.8 16.8 
[ as 90 55 9.7 | 31.14 5.6 86.14 15.4 
é | 6 90 59. 10.5 28.12 5.1 88.2 15.6 
Total weight for 540 halves ______!______]_____- 340.10 61,6 | 196.7 35.4 537.1 97.4 
Average per hill of 540 halves._..| Be Se oe pl eo 2) Se 1633) eee 5:9) | eee 16.4 


“ Table is interesting as demonstrating, as far as this experiment goes, 
the following facts. These are clearly shown in the heavy black figures in 
the table. 

“(a). The half tubers produced a greater number and greater weight 
of merchantable potatoes, per hill, than did the whole tubers. 

“(b). The whole tubers produced very nearly twice as many unmer- 
chantable tubers, per hill, as did the half tubers. 

“(c). The average weight of one hill grown from a whole tuber was 
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19.5 ounces, while that from half tubers was 16.4 ounces, or an increase 
per hill of 8.4 per cent. by using whole tubers for seed. 

“(d). The size of the potatoes grown with half seed is somewhat larger 
than those trom the whole seed.” 


SUMMARY OF ABOVE EXPERIMENTS. 


“(1). The larger the potato planted, the larger the plant produced, and 
the more abundant the harvest in tubers. 

“(2). Other things being equal, the fewer the number of eyes in a piece 
of seed potato, or the smaller that piece of seed, the smaller the crop that 
will be produced. 

“(3). The larger the quantity of whole tuber planted in a hill, the 
greater the cost per acre of planting and the smaller the profit on the crop. 

(4). Large and whole tubers produced smaller and poorer merchantable 
ones, than did half or quarter tubers, or singles eyes. 

“(5), Large and whole tubers yielded appreciably more small, unmer- 
chantable potatoes, than did parts of medium tubers or single eyes. 

(6). Given two potatoes of equal size, one planted whole will not yield 
so large nor so good a crop as will the other tubers cut into halves and each 
part planted in a separate hill. 

“(7). Referring to the point. III (b) on page 9, the investigation, as 
carried out, suggests that, in view of the fact that the whole tuber pro- 
duced comparatively more small, inferior potatoes than did the halves 
planted, the source of these inferior tubers may be from those eyes located 
on the outer side of the whole potato planted. This because the eyes 
and shoots thus located are repressed in growth to a certain extent, owing 
to the pressure upon them and reversal of position. 

“Tt is to be remembered that the above conclusions are the result of the 
investigations recorded and are based on nothing else. Neither in farm 
practice nor experimental work do we consider that they will always find 
endorsement. Yet as the result of much experimental work with seed 
potatoes, it is confidently believed that these conclusions will generally be 
fairly accurate.” 


EXPERIMENT WITH 74 VARIETIES. 


_ We insert details of an experiment primarily intended as a variety test, 

which was reported in the same bulletin. We copy it entire because such 

a large number (74) of varieties were used in the test. The hills were 

planted much closer together than is customary in Michigan, hence the 

mete are less favorable for the whole potatoes than they would otherwise 
e. 

“Seventy-five varieties of potatoes were tested, the yields from whole 
tubers, halves, quarters and single eyes being recorded. The varieties 
were all planted under equal conditions, excepting in size of seed. As the 
samples were received from various seedsmen, some were larger than others, 
though as a rule the potatoes were of a medium size. The ground they 
were planted in was a clay loam that had received no fertilizer. Each 
variety was placed one foot apart in a row, and the length of the row 
depended upon the number of hills planted. The figures given in the fol- 
lowing table are all average ones. That is, if, for example, 15 single-eye 
hills produced 150 ounces of potatoes, one hill averaged 10 ounces.” 
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Taste XXXVII.—Variety yields—Average of total crop. 


Weight per hill in ounces. 
: \ ; 
3 Name of variety. Source of seed. a a a 
g Whole Half | Quarter | Single 
& tuber. tuber. tuber. eye. 
fivAmmerican) Giants: {2220 Bs. fae) ST eee erent yes. oes ae 
: enderson _________- 
Pipoeant yor Hepron.:. .) 252 225-=-- eC ed § Feuidrothy ss ie 
ajablissis Rriumph =o) ooo 28 tant on aes Bveritt eer 3 = 
cin Boleys NOrbhern Spy. ecko sees cca cnee Wilkonyo2— 2 = 2222 | 2222. 22-2 ce ae eee 
Sle boston Marketesusc os. co see EES ee wick Se Sseeee 
ohnson 7) 
6 Burbank___.--------.--------------------- site ees aimee 
7|. California Peach Blow--\__.----..-....-2 Myertttrens eee 
§) Charles Downing -_......---.----------- poorer 
SIO harter Oak anes ee tte We ee menderson, 2222)... -2|2_ eee Pee 
10h. Chicaro Markets oi ett Re Nate fend a ee 2 
iene No Mis. eee eS igipee 
12i¢ Crown Queene aes) Ske Lo pe ee Mveriotm=—— s 
taliPakotaiRedy 22 Se da. On i eae 
iieDakotaisecedling. =) 25 aha eee Everitt ___ 
A PDICTALON Seon ne eR ee ee ee Thorburn _ 
16\Harly Albino sc! 20s Sa Ee ee Thorburn ~-_ 
ifeHariy) Gem sas: 2422 ae Wickets. 
roi Marly Goodrichy 2 225 sss ees see Johnson & Co. 
1WieharlyyMarketooes.2. coh an eek Poe Lhe a ae 2 
2) AOS eee a ed Wie oe 
Bil tarts Boke, = esis eke | Joumeod 20277: 
Henderson _________- 
op barky Sunrise =. -s.as0 = eee eee oe ee fhorbarn pe ee A 
lic Se See ee wae 
DiI J Henderson _________- 
co eEariysPUritans so eee Se 2h) See Thorhurn 2. se. 
pf eharlyoVermont se. ee toe see eh ee Mandrethy ees os 053 
Dal pbanpIToh State se 2 sson = eae ee Se | A engperson-.) Ji a| ese = S| a eee 
Ao MGartield cs eeeeane seme oy sole aa SS AS Wandreth'= #2 2-22.24 
Pal) Dae vaS et es ae rae eee ae 1 ONG) etn Le eee 
Zincoen wwe ean st Se et Bees Walsont te 2 
29iGreay Wasternes: sos: oso) eee NN aor are eS A eS 
Ge} Sofa a 
Sol) Green Mountain 8+ S152 see ee a ae ee ee 
VeELIGhiee we eres 
Bll TULA Te) Te pacha alse UE ae ee I yrs ateeee = 
$2) Sumo Barly a ean {iene 
33) Late Beauty of Hebron._-.--.._._-_--.-- Mhorburny2 22-8. - Seis 
DLP Maine ihosees sons 2) Set EI LS aia Sell iy yh Wilsonmjees ieee tL bok: 
Sale Manitmoth ) Pearl 2-62. 2 os ee Tandrethee se one 
So ammothnWihiteehiel 6). 2) 24 aoe oa i Rouk eae = 2 ae 
Dil aAvHOwer es oons ns Sob See Nes Sait oe Tuandreth 2225 -/-._-- 
38|\”McFadden’s Favorite__..__._..________-- OUR eee es ee 
So Moning stare yeu Sie Leet Ory ae bandreth=ae2 o2se5 22 
40) Now Qucen. 2-2 -eceenneen Boa ease et") 
41| North Georgia (Native)__..-_-.---..__--- Johnson & Co. _____- 
LAW NO DOr Seedling |= s cas Sore Ee ise WACK Ame ae eee 
4S OHIG OUNIOL 2 3k eel eS ee ay Wick eae SiS 
44) O. K. Mammoth Prolific________.__.__-__- THOrOUNN Ts <soe 
45) Peach Blow Seedling... ._-....--..----- (BOT eee eee ee ees 2 : 
AniePedrl of PAVOY --.0 24 oe oe 4 Ree aTagn ys =2 pes t Ue A eae Sal 4,0 13.0 
AT IMEGOLIORS 828222 2 2k ene sees Johnson & Co. _____- 49) 0)| 2st 27.5 13.2 
48| Perfect Peach Blow._.....--------.---- ice eae brea 95} 218 
MUMPROlaAriC pees oh Teg DIO Lif td 
DUE OLGA tere Se en 
Pal pietaLrieiciGon @2- 2h 22s pose et Je 
Dall seae OPiINeEDraska, 5-__ 220. 752 eee Le oe 
Dai eriomOltne Hipld 2522 8 hs ie ae 
d4| Prince Ed. Island Rose ________-__-______- 
55| Rose’s Beauty of Beauties____._-______-- 
56| Rose’s Beauty of Hebron____.___._._____- ; 
Si BRose’s'New: Giants. 2 35) 2222) 2 8s 
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TasLne XXXVII.—Continued.—Variety yields—Average of total crops. 


Weight per hill in ounces, 
8 Name of variety. Source of seed. SS Se 
g Whole Half | Quarter | Single 
5 tuber. tuber. tuber. eye. 
Dol Rose BT Seedling” == 2 hs So AUT 0 «Wg are Se yA Soe DE A i | ae 20.1 
a |,Hparall Blah 22 een fhe ance Huse eeaameene lca Meee 14.5| 16.0 
60} Rural New Yorker No. 2.._.-.. ---------- roa et ge eee jt ae el haa 17.5| 14.9 
LIB ONOWHAKOS S25 — (es en Pee ee Johnson & Co._____- 72.0 28.5 19.7 13.2 
Ge) Sion, AUCH = ae ey eee 8.0 
63) State of Maine 21.6 
64| Stray Beauty 5.4 
OMNI OCALS ne nee ee ee ee ee 11.5 
GO enrimam phere cs SS 8 Pe ee 5.5 
ime nhorburne. ee oo ee ey a Se 7.4 
68} Thorburn’s Late Rose 25.4 
UME TEA Cine emi eee ee Ee ae 5.5 
HUMIC Kay brizes. 320s te et ee ee 8.0 
71| Watson’s Seedling 18,8 
72| White Elephant._...-......___..---.---- ie ae emma dl Nn ene 87.1] 15.8 
Henderson __________ 
a WIHTCOLS GAL) = -2eatt Will Se We tae lee = omen ae ee ae 18.5 27.2 14.0 ria | 
Rekse re. ie 

WMV hie Smperior - 2 2... 25222 sole Wickets: 2) ie PAU SA lo Bie SLI 16.0 15.0 

PAV Grace wieldrper hile eat te ECR Re pe Fe ee 29.0 23.6 18.8 12.2 


“T would especially direct the reader’s attention to the relationship of 
size of seed tuber to crop production. While in each class of plantings the 
yield is variable often to a considerable extent, an average of all the hills 
in each class of seed planted of 74 varieties, shows a continual decrease in 
yield and number of tubers per hill, from the whole potato down to the 
single-eye. In brief, the experiments at this station on the relation of size 
of seed tubers to crop yield, demonstrate that the larger the piece of seed 
potato planted, the greater will be the yield. This, it may be said, is also 
the nel very generally arrived at at other stations that have done similar 
work.” 


INDIANA. 
Bulletin 42, Vol. III, Nov., 1992. 


We quote from the above named bulletin the result of some experiments 
by Prof. J. C. Arthur. 
Conditions of experiment. 
Variety, Burbank and Beauty of Hebron. 
Time of planting, May 23. 
Amount of seed, Burbank, ranging from one to five ounces apiece. Beauty 
of Hebron, ranging from two to five ounces apiece. 
Method of planting, hills three feet apart each way. 
“Tt has been demonstrated that the number of stalks produced increased 
with the increase in weight of the seed piece, and that in practice the 
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weight of the piece is the controlling factor, even when the common 
method of cutting to eyes is followed. In order to complete the argument 
it is necessary to show what relation exists between the number of stalks 
and the yield. The facts in this connection may be gathered from the 
following table: 


Taste XXXVIII.—Number of stalks per hill compared with the yield. 


| 
| Yield per acre in bushels. 
gears : | Size of | Av. No. |. 
Varieties. feers | har a 
planted. | per hill. 
Bicde! Small. Large. 
| 
Baran Kees eet | ee PY te NA eee ie Koya 4,3 38 16 22 
Ue pi dea Se os Wed oe a Oa ee We eee vee PLA Se 8? A 1 Ae 4.9 67 23 44 
JOT kh oh ps8 a SIS IS nie NS ee Se er Se gE Ee etl 2 6.5 83 28 55 
FS Ses EE A LS pee RD Ss Ne oe A Se ee pe ee eee 214 6.7 92 36 56 
Nip een a ose ek ek Sa BSS ee nic, 7.9 113 38 75 
Mh ie pa ae ee eS, SS eS ee eae eee pees 6 Coe | 8% OS 8.4 120 84 86 
gh ES SI Se cee Se Oe eh a SS SS to 4 9.5 163 49 114 
Ln Cpt Se AE oho Oe EAE Pee eee eee ES WS 4% ** 9.6 172 50 122 
Sg tak creas ne net CE yr EP RN a AE nges 10.0 175 5D 120 
BOAUUYS OL PHODrONS 20S hee WE el ee 2 ot 4.9 157 37 120 
ss ss Tee We pe le aN Hite Te Pe eee Qe sest 5.7 169 41 128 
ve on eee RAPE Ee Se eee ere en Sarl eee | s 6.3 181 50 131 
s BT Ag Ae ES ee i AN Ae as LEE ates Pio 17 7.0 191 52 139 
. tg ee EE RE Ree ee eA ey Ae fe! ee 7.6 216 58 |. 158 
$ aT PL gs AU Ee ee eo she ie ke jae St 8.5 228 65 163 
Pe ee ee ee ee oe ee eS ee ss 8.9 225 68 157 


“ Both varieties teach exactly the same lesson. There is a uniform 
increase in the average number of stalks per hill to correspond with the 
increased size of the seed tuber used. With the increase of the number 
of stalks per hill there is also a practically uniform increase in the weight 
of the product, whether considered as total yield or separated into small 
and large tubers. 

“The increase in yield is absolute up to a limit that is likely to include 
all requirements of the cultivator. But it will be noticed that while seed 
tubers weighing up to 44 ounces give increasing yield to correspond with 
the weight of the seed material used, above that point there is a falling off 
in yleld of merchantable product. Thisis doubtless due to the crowding of 
the hills with stalks, which prevents the proper development of the 
individual tubers.” 


SUMMARY. 


“The question of the right number of eyes to the piece of seed tuber 
has long engaged the attention of cultivators and experimenters without 
receiving a generally acceptable answer. The experimental data here 
brought forward proved that the number of eyes per piece is immaterial, 
but that the weight of the piece is a very important factor. The proper 
manner of cutting potatoes for planting, therefore, is to divide them into 
pieces of suitable weight (size), without regard to the distribution of the 
eyes. Instead of attempting to have one, two or three eye pieces, as the 
case may be, the approximation should be to one, two or three ounce 
pieces, or some other definite weight.” 

Since the above experiments show that the yield is more in proportion 
to the weight of the seed planted than to the number of eyes, the common 
practice among farmers of cutting out the eyes is to be strongly condemned. 
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KENTUCKY. 


Bulletin No. 16 (for ’88). 


“The Early Rose potato was the variety used. The ‘seed’ was obtained 
from Ohio. Each plat received exactly the same treatment as to prepara- 
tion and cultivation In all plats the potatoes were planted 14 inches 
apart in rows 3 feet wide, except that in plat No. 6 they were put 24 inches 
apart in the row. 

“The plats were 1-10 acre each in size. 

“Plat No. 1 was planted with the average run of potatoes as they came 
from the barrel, cut to two eyes. 

“Plat No. 2 was planted with large, selected potatoes planted whole. 

“Plat No. 3, very small potatoes planted entire. 

“ Plat No. 4, selected large potatoes, cut to two eyes. 

“ Plat No. 5, small potatoes, cut in pieces containing two eyes each. 

“ Plat No. 6, seed same as No. 1, potatoes planted in hills two feet apart. 

“The following table shows the yield calculated per acre: 


TaBLeE XXXIX. 


Amounts Net 


Seed. total Small. Large. of seed large above 

goer planted. seed. 
Two eyes, from small potato _____________.____ 41 21 20 5 15 
Two eyes, from medium potato_._____. _______- 43 16 27 Ul 20 
Two eyes, from large potato__________________ 45 20 25 7 18 
Wiholessmal lee 07 ha ieee ae se i ie 8 62 32 30 |: 11 19 
Wikolewlanges iin. les Weer Fe Pee || V7 26 51 47 4 


‘These results add to the evidence obtained heretofore at this station, and 
to the many results obtained elsewhere, that by using whole potatoes of 
large size for seed in place ot small potatoes or ‘out. seed, there follows 
an increased yield in crop. 

“But the results this year do not warrant the statement that it pays to 
plant large whole potatoes. 

“The season and soil were unfavorable to such atest. When the sea- 
son is favorable and the soil is rich, the evidence from many experiments 
tends to show that the value of the increased yield produced by planting 
large sized potatoes more than compensates for the increased outlay for 
seed. 

“Experiments made at this station in a rich soil and in a fair season 
in the year 1886, gave the eo InE results per acre: 


23 
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TaBLe XL. 


| 

|Amounts | Net large 

Seed. ae Small. Large. | of seed | above 
y : planted.| seed 


ATO OVO ere tee ST Rs os ee OE ee Pe 150 30 | 120 7 118 


Wiholoyanaetl fete: at REY) Oe Oh ae Oe ee 193 48 | 145 1% 13724 
“6 lara eteet (SiC ey PCA Wee ONE: eee oc 260 | 50 210 47 | 16 


We quote from Bulletin No. 22, 1889: 

“Five plats were used in these experiments. They were each one- 
eightieth of an acre in size.” Northern grown Early Rose was the 
variety used. In all the plats the potatoes were planted 14 inches apart 
and in rows 3 feet wide.” 

“The following table shows the yield calculated per acre: 


TasBLe XLI. 
| 
Amounts | Net large 
Seed. Total | Small. | Large. | of seed | above 
, y planted.| seed 
Tworeyes,pmedinm < o=' 0 Ce ek ole 187 59 128 6 122 
s SOL ERD Ere |e ah RR an /S 8? Soe (ee ee eas 184 51 8 125 
Ainif elaroe oes eos). Sea 0 eed ate ee eee D18))| 2 nastase Uy Ue Cw Ee 245 aE oo ee 
Win Ole arial] ykie! 1e vee ey SR TS A er ee 272 99 173 17 156 
large she er ee SR ECr Reet eee 344 131 213 48 165 


“These results show that by planting large whole potatoes there was 
an increased yield over the usual method of planting of nearly 100 bushels 
per acre of merchantable potatoes. This has been our third trial and 
each time the result has been the same, that is, by planting large whole 
potatoes, instead of cut potatoes, there follows an increased yield in the 
crop. 

“This is substantiated by compared results obtained by many similar 
experiments throughout the country. It seems, therefore, that the yield 
is in direct ratio to the weight of seed planted. Whether it will pay to 
plant large whole potatoes rather than small or cut potatoes, depends 
largely upon the season and the price of seed potatoes, as well as the price 
of the harvested crop.” 


LOUISIANA. 


Louisiana Station, Bulletin No. 4, 2d series. 


At the Louisiana Experiment Station during the season of 1888 tests 
were made to determine the “size of potato best adapted for seed.” We 

uote the conditions of the experiment, together with remarks, and 
tabulate the results, from Bulletin No. 4, second series. 

“Seven varities, of potatoes were used, each being treated exactly alike. 

“In each row there were eight large potatoes; eight medium potatoes; 
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eight potatoes cut to two or more eyes; and eight pieces cut to one eye; 
unweighed and planted one foot apart. 

“The productive results concur with those of previous years; the larger 
the seed planted, the greater the yield. The economical results are, how- 
ever, different. To determine these an account must be taken of the seed 
planted and the net yield per acre determined. In this calculation a 
farmer’s acre of 70 yards square is assumed for convenience. The rows 
were three feet apart and the potatoes dropped one foot apart. This gives 
1,456 hills per acre.” 


Taste XLII.—Results from different varieties and different amounts of seed. 


Net 
Amounts 
aie Total large 
Varieties and amounts of seed. : Small. Large. of seed D 
yield. planted. shore 
a 
Early Rose: | 
COTES) CEN) AE ag ae CRs BY Tea ae a Se eI a 260 12 248 5.5 242.5 
wovormoreieyes; cutlf2.: Sa eure be el 262 21 241 14 227 
Wiholosmediom =.) .20 ner ee ea mie 306 21 285 41 244 
VOLO LARS G) eerie al 2 ket SNM Re i EG eae ee 8 376 49 327 97.5 229.5 
Boston Peerless: 
RUSTCTOY. One ree Py eee es A cre ats Bethe AE eae ee 213 10 208 4 199 
WiwOlor, more eyesscnts. 6 te ee ale 355 20 335 20 315 
WiholeNmediori= 8. Soke she ie La eee ee ese s8 311 12 299 45 254 
WHHOlO IAT re ee cine ae oe eae iat ae Oe Ft Ce 393 49 344 130 214 
Beauty of Hebron: 
UTS CAS Aes i SF pe age Es ESE Ue TN 211 4 207 8 199 
fiwOrornmoreeyes, (Cub 22 ys i ae as ee 268. 20 248 14 234 
Wihole med iumme ee shia rer ee eee ee oT 288 20 265 32.5 235.5 
Wiholowlarce! See WS eer ee ee ae ie 305 20 285 87 198 
Rural Blush: 
QMnGle yee s see ie hyn Was oy ee eS Te es. 159 10 149 12 137 
Two or more.eyes, cut ___ 169 20 149 14 135 
Whole, medium _______- 233 30 203 41 162 
Whole, large ___--_.__- 374 30 344 97.5 246.5 
Extra Early Vermont: 
OEE Ca ia PC AO ES a a lee A 177 20 157 4 153 
Two or more eyes, cut 203 20 183 20 163 
Whole, medium___ RP ile ee 177 20 157 33.5 128.5 
Witrole large ie 26. Sar LE IS eee eA 209 10 199 74.5 124.5 
Rusette : 
CONTY=) IGE See RRP He TT EU nen ea 162 20 142 4 138 
ELWOOr MOre eyas, CUbHo = ee le ONT Ue BE 258 10 248 16 232 
Wiholesmedionm ese Sees Lame eel ens Be 274 30 244] * 14 230 
Winhole sare tiers era Rey ETA AME INS ila Og 278 30 248 80 168 
Burbank: 
CONTE) hfe PO Pie SL CORE aL NOON A ae 135 20 115 4 111 
FLW O;OFMOre eyes) CUti. oe EE ee Ce ak 213 10 203 6 197 
ANB) GSN e%s Np Wire Ses cS a SE i et 193 10 183 32.5 150.5 
WWnolesplarge : toed 2 TANS He aay Bey isi 254 20 234 43 191 
Average for 7 varieties: 
COTES Sa ER Pisa ME CRT (ae NA i a ee a a 188 13.7 174 6 168 
iwoorjmoreieyes, cuts. er ae 249 17 230 15 215 
Wiholesmedivrnss.2 m2 2 eames TVG aE ein oS 256 20.4 234 84.5 199.5 
Whole, Largo es ee eae BE NRT Fak 312.7 29.7 283 87 196 


cae 


“From the above it would seem that while total production is in direct 
proportion to the size of seed planted, the net yield, after deducting seed 
planted, varies but little. Itis doubtful whether on a large scale pieces of 
potatoes larger than four eyes or smaller than two eyes, will be found of 
the most profitable use as seed.” 
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GEORGIA. 


From bulletin No. 17 of the Georgia station we quote the following 
tables: 


Taste XLIII.—Earuty Rose.—Different quantities of seed planted at different 


distances. 
a a Tee : i ts Net 
Distance | mor S 
Total of large, 
Seed. eee yield. | Small. | Large. seed above’ 
: planted.| seed. 
INE LOO YOR area ial ee a ee ee = Se 6in 55 8 47 | 12 45 
CS eS Ne Cah a ae Sy an a es 12 ‘ 45 7 38 6 32 
PEW OROYES femens se ae oe Ls ee if ne i 10 of a 2 
ae ak Oat to SRY ae die a oy Be A Se .* 1 1 t 1 
Quarter, medium tubers =) 222222 12‘ 73 12 61 18 43 
3 4 PR eS eae Se CER BA 18\-° 71 12 59 12 47% 
Half a peal, Mia Peay Cel et wet eeene Seam 12; *8 85 19 66 36 80 
ae a i Oh Gs DA i ee 24 * 70 17 53 18 ! 35 


Taste XLIV.—Beravuty or Hesron.—Different quantity of seed planted at different 


distances. 
Die- et 
Amounts 

~ tance Total large 

Seed. planted. | yield. Small. Large. of eeed _ above 

Inches. p ‘| seed. 
Bingleieyes.sc-2- = oes ee 6 49 Tal 42 12 49 
ss Ce EAS. pee this 12 47 Q | 38 6 32 
Two eyes ____ 6 63 9 54 28 26 
a tees 12 55 8 47 14 | 83 
12 70 10 60 18 42 
18 2 | 12 60 12 48 
12 82 18 64 36 28 
24 | 64 18 46 18 | 28 


“A careful study of the table,” we quote, “indicates that the yield 
increases with the size of seed, and that in all cases but one the increase 
in distance results in a decrease in yield.” 

From the same bulletin we quote the tabulated results of another experi- 
ment with the remarks thereon. 

“The question, Does the smaller or greater amount of flesh in the seed 
pieces condition the vigor of the plant and consequently the yield of the 
potatoes? Or, in other words, does the amount of nutriment in the seed 
piece influence the result of the crop? As also, are-seed pieces from large 
tubers more profitable than those from small tubers? was the object of an 
experiment as illustrated in table No. 3.” 
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¢ TasLeE XLV.—Early Rose. 
tal : 
Seed. Tota! | Small. | Large. 
wolves yiSmall pOtat Os erase eee pee eee een nnn s kao ane casement 52 9 | 43 
fs (same,weisht))larze potatol ees ens =-5 =~ 22 oe a na oneness 60 | 13 47 
a “(regularly cut), °° eis ake a AR se Se eey SAS ped Ck. we 61 14 47 
Haree potato\(all eyes cutioutibuttwojses) 9-222 2eee 2. 2 ttt ee 85 15 70 
Small ee BLZO1O Lew a U WGe e eee E ee ee Vcc ot oo Se ee 47 14 33 
Taste XLVI.— Beauty of Hebron. 
| 
Seed. | ee -| Small. Large. 
wolves, Small notatOe ao eet esas ee ee ete tes oe eee 45 9 36 
we (samenreignt) large potato). -) eeu aes SL eee 5k iL 43 
een, (regular cut) Ke So ad es eee hate Se At igs Ts ee | 56 9 47 
iMareenmotato.all eyesicutiouti but twor22 24-2 a2 2 ee = 82 17 65 
Small Sas S17.) Lavy EAL TLL Gee ae ere ee tte ee 44 16 28 


In the remarks they state: “The largest yield was obtained from the 
large whole potatoes, the smallest from the small tubers. It would seem 
that the larger amount of food contained in the whole tubers induced a more 
vigorous growth at the start, causing a greater development of the root 
system, making the plant better adapted to assimilate the plant food in the 
soil. 

“If we compare the result between two eyes from the small and large 
tubers, both of the same weight, we find the balance in favor of seed from 
large tubers, while the difference between seed pieces from large tubers 
but different amounts of flesh, is only slightly in favor of the larger 
pieces.” 


WISCONSIN. 


Bulletin No. 22, Wis. Sta., Jan., 1890. 


“ The results of our test with the different amounts of seed ‘appear from 
the brief tables in which the figures represent the average yield of ten 
duplicate rows, 50 feet long, planted with each kind of seeding. The 
variety was purchased for Beauty of Hebron, but proved to be consid- 
erably mixed. The seed was planted, one tuber or cutting in a place, 
April 30, in hills 38 inches apart both ways. The soil and cultivation 
were the same as described for the variety test. 
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TasLe XLVII.—Results of ten duplicate rows. 


| 
Seed. Tojal’ | Small. | Large. 
Mncleven sree te i. PA eee Oe be eae ere a ene eee hoes e120) eee 183 18 | 115 
ATW OO SOB ees: Nee Re a a) bee UR eel oboe on es OAD bn: Se A 172 31 141 
Lee bd oho K7) omen Oe a ane a, ROR Ge Oe Ui Pie’ ICS as eee ned eae we yee 193 68 125 
Whole notation. alert ls esos ee oe OR ee A ae 231 91 140 


Seed. Total | Small. | Large. 
Wenolovermeall) 220522, Cotter 2 Wo eee pT NE ee ee le a o's Ds A SE 118 19 99 
hs MOG TUy ae See Cre Es eee een Pe A) CN EO A ia 1&3 62 121 
VEADT? {See Sah SEU oe ga cee ged a EY ease OS eb a ees See Mt) 15 80 135 


‘““As appears, the total yield was directly in proportion to the bulk 
of seed planted. But in merchantable yield, the two-eye cuttings slightly 
surpassed the halves and whole tubers. 

‘““As appears from the preceding table, the whole potatoes yielded 
more merchantable tubers than the halves, and in another experiment 
made under precisely the same conditions, not reported in this bulletin, 
two large whole potatoes to the hill yielded more merchantable tubers than 
did one. The smaller merchantable yield of the halves and whole potatoes 
could not, therefore, have been due to an excessive amount of seed. It is 
far more probable that it was due to the dearth of moisture, which pre- 
vented the large setting of tubers in these rows, induced by the 
abundant nutriment furnished in the seed, from attaini:g merchantable 
size, and that with an average rainfall, the heavier seedings would have 
given the larger merchantable yields. This was the case where the 
whole tubers of different sizes were compared, as appear from the lower 
part of the table.’ 


MASSACHUSETTS. 


Below isa summary of the results of two year’s experiments at the 
Massachusetts Station, condensed from the second and third reports. The 
results given the table are the averages for three experiments for each of 
the two years. In two experiments, fertilizers were used; in the third the 
plat was left unfertilized. In all three nearly the same relative results 
were apparent. The variety used both years was Beauty of Hebron, and 
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the plats were one-fifth acre each in extent. The potatoes were planted in 
drills about three feet apart, and fourteen to twenty-four inches in the 
row. 


Taste XLIX.—Average results from three experiments for two years. 


Seed. yield. Small. Large. 
La CUD ay Cara es Sea Sag ad ee re Be DT 86 25 ” 61 


VINOLEHDO LALO Een aon are Vereen Umm eeenes tan ie WL ah A Fide hs WE a ee 98 32 | 66 


From the sixth annual report we quote the conclusions arrived at from 
the experiments resulting as above: 

“Medium sized whole potatoes give better results, as far as large sized, 
marketable crop is concerned, than half potatoes obtained from tubers of 
a coresponding size,” 


OHIO. 


In the sixth annual report of the Ohio station, the results of experiments 
extending over a period of four seasons are summarized. “Large, fine 
potatoes were used in all cases whether cut or planted whole.” We tabulate 
the results below: 


TasLeE L.—Results at the Ohio station. 


Year of experiment and amounts of seed. aaa Small. | Large. 

1883: 

CO VAYE) LGC at AG ER UE NC ee Scar ang oe PGs OR an Sa eR RN ast mes SLC TN ate ar a 135 10 125 
Whole potato _-.- 2-8. ee. Bp AS ER AL See Ah. Tad od ek RE en ee ieee es 264 22 RAZ 

1884: 

91 4 87 

172 14 158 

174 22 152 

262 44 215 

112 226 

346 113 233 

56 35 2h 

99 57 42 

TALIA POLAT! ae ce LAC eres ee NE GE ee odife g! 2l CI dee ree ENS ik’ 114 68 46 
WU OLON DO CALO a tee me eer RAD RPL IU p ae = FEN LO ee ka a Ovi ae 165 113 52 

Average for two years, 1885-86: 

TIVES EY) SEE a ee al wb tT aes TY? SLE INS INN Be in Ped Ok yl a 115 29 85 
RW OLOV ES eee sete 2 OL ee Meme eae Urn GES bre Vee ner Wo PENS 180 51 129 
Hal fap Ota tose 5S PRE NOt, kl 2 BUNS oS ay SURE SEY ETS eet 226 90 136 
Wihole potatoe set, se tiie See ei ee TUL Ea P seas J Jo. SR ENTS Ren TA ats 255 113 142 


“It will be seen that the total yield has been uniformly in favor of the 
large cuttings, but it is also true that the greater the number of eyes in a 
piece, the larger the per cent of small potatoes. The per cent of smalli 
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potatoes is, however, much dependent upon circumstances, such as con- 
dition of soil and amounts of rain fail.” ‘Despite the fact that whole 
potatoes give more small potatoes than one and two eye cuttings, it is also 
true that they give more large potatoes.” 


UTAH. 


Bulletin No. 5, Utah Station, March, 1891. 


“The ground on which the potatoes were planted is a sandy loam and 
newly broken. Owing to slight inequalities in the soil the-results are 
only approximate. 

“Planting commenced on May 8, and all the plants in any one experi- 
ment were planted the same day. 

“The plats contained 1—20 of an acre each. The rows were all three feet 
apart and the potatoes were one foot apart in the row.” 


TasBie LI. 
Amounts et 
Total a | large 
Seed. yield Small. Large st peed abGEs 
all wat | eed 
EPO ONO VER iste OBE ee etek I NESS ian Bhs eit Soe SE toe 109 37 72 12 60 
Bene eater aang eae ee Ll eee 133 jl &2 14 68 
A EATOCRUO hy oe ee a ES eed Sie 157 64 | 93 27 66 
WOLD OURLO sence oee ees aed Siar et eee 162 84 7 55 23 


“Tt will be seen that the yield increased as the size of the pieces planted 
increased, not, however, in exact ratio. It will also be noticed that the 
rate of increase of large potatoes was less than that of the small ones. 
Especially is this noticeable in the change from half potato to whole 
potato seed; in this instance there is an actual decrease in the amount of 
large potatoes of 16 per cent, while the increase of small potatoes is 31 per 
cent, and the total increase is only three per cent. 

“The increase of the plat planted to potatoes cut in quarters over the 
plat planted to two eye pieces is, large potatoes 12 per cent; small potatoes 
26 per cent, total increase 18 per cent.” 

Note by J. W. Sanborn, same bulletin To the above data furnished by 
Prof. Richmond, I will add the average of seven year’s experiment work on 
college farms of two states of the east. These results are in accord with 
unrecorded results of a trial on the private farm of the writer, and with 
many recorded results of investigators who have conducted trials at several 
experiment stations. 

“There seems to be little occasion to doubt that light seeding for the 
potato crop is followed by a far smaller crop than the use of large seed 
would give.” 


FARM DEPARTMENT. 185 


TasBue LII. 


Seed. Yield. 

i a ee ah Pies fete = 
Oneleye sees eee eee ween seins 22 et ee eS 81 
AL WONCYOR acre eed eee A Pee 104 
Mhreceyeseetnesss =e ee ee I ee 160 
Wiholesenn llmee cee ontaecamna ON TS TID ae ees 177 
Whole, VAT SOR ee me ade kee oa Thee ea 224 


“Tater trials with seed cut lengthwise of the potato, showed that the 
system was the most economical of any tried. Good sized potatoes may 
be cut lengthwise into two pieces, and very large potatoes into three or 
four pieces. Neither one nor two eyes, not the seed, nor the stem end of 
, potatoes should be used.” 


NEVADA. 


Bulletin No. 14, Nevada Station, 1891. 


“ Four rows, each 132 feet long, of the White Flower were planted May 
9, using seed cut to one and two eyes, also half and whole potatoes.” 


TasLe LIII. 
ae Total 
Seed yield Small. Large 
OND IC YC ea eee ee ete kes OD Se ey ed 146 26 120 
PEON OF OB nee re ee ete Seeeearee) Ci ou ANS 165 34 131 
aE OtAtO ee eee ee an Ue Syn ae bats Oo rk oY SEEN 145 55 90 
Wihole:potato meee natant ee ies Ss ae 191 11.6 15 


“Tt will be noticed that the amount of small potatoes becomes greater 
as the seed is increased from one eye. 

“The per cent of small potatoes is least with one eye and greatest iene 
the whole potatoes were used, although the latter gives the best results for 
total weight.” 


TABULATED SUMMARY. 


Table LIV. is a compilation of the results obtained in Michigan and 
New York. 

Table LY. shows the number of instances in which the two eyes or half 
potato gave the better results in Michigan and in all other states. 

Table LVI. shows the number of instances in which the whole potato 
and half potato gave the better results. 
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Taste LYV.—Half potato vs. two eyes. 
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No. of times the 
two eyes and half 
potato gave the 
better results. 
Totals. 
- All other 
Michigan states. 
(RILWOlCY Os es eiseyt a SU aS ge x © a So oe 7 12 19 
PEalfepotato metre ae ale ey ae? oe De eee 29 47 76 
Motalivyield’ ss. --* KE ASR SUPERS hese eee 
Co oe ee ees crap Ate Aone END ie 36 59 95 
(RL woleyesiae uae ye Re ee ed Us RES Gare ne 6 9 15 
itHalfipotatoseesaseo tos a. eA ts oS See 25 33 58 
Marketable_ ___- -. a Mae a, yen ar 
L Totalaerrg sree oy Fs wath SS ee 81 42 73 
(PEW ONCYeR ests eer wee ea Wa See BEN 0 ln 2 ee ee 2 5 7 
PHalfinotatoesteeete eee ele Se eee 10 13 23 
Net marketable_-__-_-_.+{ aes Sac |e 
| 
L Total seas Ole aN Gr). Ya ee 12 18 30 
(CEwOrey estes te ar OEE etal cree! 4b) 1 Soe RE apt 2 6 8 
GH aliipotatot ees Swe Seis ae ash ae 10 12 22 
Net value of crop__-- fA peal (Rita eet TE ree I 
le Totales tes. Maret EE EN, Wo sae ies 12 18 30 
TaBLe LVI.—dHalf potato vs. whole potato. 
No. of times the 
half and whole 
potato gave the 
better results. Totals. 
x * All other 
Mich. atatos: 
. Halfimotatos (20/0 ee ee 4 4 8 
Total yield___-------------------- f Whiole,potato:: << <.\.) :0e eae as 26 20 46 
Totals eee Reet 30 24 54 
Halflpotatan sate ns coe Pes Ree ese 4 2 6 
Marketable ---------------------- ; whole votito 23. 000) ay com me 26 10 36 
Potala yin. cticles au ral tee Lit ert ORM al 80 | 12 42 
Halfanotatorese (a 2 ees eee 4 2 6 
Net marketable__--____----.--__. j Whole. DOtAtO wee LON ee eS ee PANN ey 5 7 
Motals oes se SL ee eer | 6 7 13 
a 
Net value of crop... ean cieeatar/te. Sewers ath 5 5 i 
Totalarete ssa. See Mae Pee kan 6 6 12 
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APPENDIX. 


Indiana Builetin No. 38, Vol. IIL, Mar. 1892. 


e 
EXPERIMENT IN METHODS OF CUTTING AND CULTIVATION OF POTATOES. 


“The ground for this experiment was first prepared by plowing under 
ten tons of stable manure in the fall of 1390.” (Commercial fertilizers were 
also applied thoroughly to the soil, particulars of which are given in the 
Bulletin. ) 

“On October 2, they were all dug and carefully weighed, with the 
following results: 


Bushels. 
Piata.cai(whoele.tuber mulched)) Sika. 20 0222 Pe ee eee 108 
Plat. lob (whole tuber tips removed) 42" 22 0120S 2 eee ee 155 
Platalyc\ (+ tuber; tips, removed jeees 2° = 8) hee ee 158 
Plat cee (wholeitauber not-mulched)e=-. 2 2). se Ss ee 213 
Plate pb (tips removed not mulleWed:)—.. — 2 >_ Jas rs 2 eee 216 
Blats2re. (+ tuber not; mulehedimmee seo be os SP Rea ee 245 
Pistora. (whole tuber, notwmulchedy)i. - 2 ae eae eee 198 
Patio (tips removed, not mulched!) =.) . oa a Se Sine eee 216 
late ce (> tuber, notmulched pea ost ee ee 205 
feiateet won ('Seed-ends ji) Sic a Pobre Ay a ee ee 145 


“Conclusions. Half tubers produced a larger yield than whole ones. 
Seed ends gave a much larger proportion of large tubers.” 


New York State Station (Geneva). Seventh Annual Report. 
“CUTTINGS VS. WHOLE TUBERS OF THE SAME WEIGHT. 


“Object of the experiment: To ascertain if anything is gained by 
eutting tubers for seed. 

“An experiment was made in 1886 and repeated in 1887 with whole 
tubers of various sizes as compared with cuttings, of which the average 
weight was the same as that of the whole tubers. The results not appear- 
ing conclusive, this experiment was repeated the past season on a larger 
scale, the area devoted to it comprising twelve main plats of one-tenth 
acre each.” 

“Tn preparing the seed, the number of cuttings required for one row 
was first made and their weight noted. The same number of whole 
tubers of nearly uniform size was then picked out and weighed. If 
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their weight exceeded that of the cuttings the larger ones were replaced 
with smaller until their weights were equal, and vice versa. 

“The plats were planted May 2, the tubers or cuttings being placed 
12 inches apart in the drills, and the crop was harvested Oct. 10 and 
11, at which time the tops were, with the exception of an occasional 
stalk, entirely dead. 

“In the following table the aggregate merchantable and total yields of 
the four rows planted with the cuttings and with the whole tubers in each 
plat are given separately, and also the differences in favor of each. The 
size of the cuttings planted in the different plats is noted at the right.” 


Taste LVII.— Cuttings versus whole tubers of the same weight. 


Cuttings. Wholatnbors Diffarcheen in favor of 
Sa — Cuttings. | Whole tubers. 
® | i@ } —— 
| 2 | 2 | 
| € | £ zu 5 

Oi aoa baa ia be alies 

i fae a | Be} 2S Pia 

s Haars) c 6 cc i) Se i) 

iol sa B & | al 
Single eyes vs. whole tubers -._...-...---| 180% | 211% | 185% 191% 4414 19S40|(S2e 5 | Saeeare ee 
Two eye cuttings vs. whole tubers Ae 162% | 188% | 167 196526, Newer tee. re ke 434 8% 
: ee eee: one ae 214 ee a | PETES Ji hes x. 1% 
“ce 4e ce 6 ee 20) 1 | 23014 20534 33 A 1% eek ome Sy] 2 ES 3% 
Bee asthe ee a uw cert} gone | sane | arise | Biase | ouae ava 

; Cy SO ue Re i ie eps wee ae 277% 312 286 Sool let ohare, 834 ll 
Half tubers vs. whole tubers___________.| 87844 43514 347 40434 2614 S0U6° 3 Se Seo See ee 
Se ceneeesccens] BBB Taig | iene | gpie | aR” | uae [OTP 
SMa ee! pation er) eases | suaia | “B70s4 haulage | >| ea pcing 
ss A a . I, be pe See ee | ae Bs 823% sli OD eee ee rie 30% 
Me x Ne Y cate tae eT OOS | 28344 255 SUG or) ee eae Leyes SE 1 26%, 
MRotaledifference esa esse tsa onthe alll Sa) SBE SS ty ae eo 160 109% 81% 10914 
Net difference___________..___.. Oe EE Sneed iba. 27 Se 7h a eee wd La inn ae ee Olan 


“Tt is possible that the number and magnitude of the experiments are 
not sufficiently large to justify a final conclusion, but so far as their 
teachings go, we may infer that, under conditions like those of the station, 
little or nothing is gained by using cut potatoes for seed, while the labor 
of cutting and the greater market value of the larger tubers may con- 
stitute a positive loss.” 


REMOVING THE SEED ENDS. 


“Tt has been asserted that the maturity of potatoes may be hastened 
by cutting off the end of the seed tuber opposite to the stem. 

“An experiment made upon some of our experimental plats did not 
confirm this proposition. The plats were planted May 16, with tubers 
of medium size, those planted in alternate rows having the ‘seed’ ends 
removed, and the remainder having an equal amount cut from the oppo- 
site end, the tubers being placed 2 feet apart. No difference was per- 
ceptible in the time of dying of the tops. The yield showed an excess 
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in favor of retaining the ‘seed’ end of 28 pounds on the 1-20 of an 
acre, which in this case was nearly 20 per cent. of the whole crop. 
“The pieces cut off were also planted with very similar results, that 
is to say, that there was no perceptible difference in the time of matur- 
ity, and the ‘seed’ ends yielded somewhat more than the stem ends. 
“The results of these trials agree with those secured in a_ previous 
experiment in the use of the seed and stem end of tubers for planting.” 


New York (Geneva), Station Report, 1889. 


“TARGE VS. SMALL TUBERS FOR SEED AND THE SAME WITH THE ‘SEED’ 
ENDS REMOVED.” 


“ Kight of the ten rows were used for a small trial under this head. 
The whole tubers averaged 4.6 ounces each, but when the ‘seed’ ends 
were removed the weight was reduced to a little under 4 ounces. The 
small tubers averaged 2.2 ounces, and when the ‘seed’ ends were removed 
under 2 ounces. These were planted thus: Large tubers whole, then 
the same with the seed ends removed, followed by small tubers, and small 
tubers with seed ends removed. 

“There were no missing hills at harvest, hence the amounts given in the 
table were actually harvested. 


Taste LVIII.—Large vs. small tubers for seed and the same with the “seed” ends 


removed. 
he antes 
2 3 33 3 FA Difference in favor of 
By al eee eee wee 
5 ‘ E g ge B a s Large seed. Small seed. 
CE 23 |2s3|/ 3 re a 
Do os O.N Ss 5 
coils Se ee n = 
ibs tbs | tbs tbs tbs 
9% 48.13 8.41 2. 59.42 5 
Large tubers... tl. Ge | doen | AL00| Seitt eeiag-¢| 4014) 14.81) 2.46 | 56.01 oo), oe ees 
Same with poorenes 8 44.69 7.80 1.94 BAAS) 21.2 = aes weaeee | sol eee ec dl Conall eee ee 
FSMGVeds_- oe = 8 43.48 6.13 2.18 DP U Milo ie 223s | ee eae | ae ee ES eee |e so 
| 
Difference in favor of 'Tubers with seed 
whole tubers. | ends removed. 
4 85.75 5.31 3.9: 45.00 P , 
Small tubers.__.___. $1 4] Sous] 351 “oe | agin | $2-40| 548] 62] 8.50]. |.) | 
Small tubers wath 4 29.09 1.19 1.08 BLS oe. 2 Si Rotee eee ela ee Pere Saes|[se | == 
seed ends removed / 4 34.28 8.58 1.00 43.86 | 11.86 | .____. 2.14 | 13.49 |.___| . 51 oceae 
| 


‘On comparing the four rows with large seed with the four where small 
tubers were used for seed, the differences in favor of the heavier seeding 
amounts to over 33 bushels per acre for 15 bushels of seed and the extra 
labor of putting in the seed and harvesting one load more of crop. If seed 
and crop were both fifty cents per bushel, this increased pay for labor 
would amount to nine dollars, with the possibility of fifteen dollars, should 
there be no decayed tubers per acre. 

“Comparing the yields between whole and cut tubers, four extra bushels 
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of seed in whole tubers produced about ten bushels more merchantable 
crop, which, at the same prices, would pay for seed and leave three dollars 
for handling the extra crop without the labor of cutting the seed.” 


Utah, Bulletin No. 5. 


Object of Experiment—To observe the effect on yield and health of « 
potatoes, of planting large or small seed for a series of years. 
“Platt 11 was planted with large potatoes cut in four pieces.” 


Taste LIX.—Large vs. small seeds. 


| 
Total | Small. 


Seed. yield. Large. 
Smalllinotatoes? 2 oe eta Se eRe SL. Ses | 131 44 87 


Margeipotatoeser aims ey Sig CCRT See ee LA | 136 53 | 83 


“While the yield isa little greater when planted with large potatoes, 
being 16 lbs., more or four per cent, it is hardly enough to say it is caused 
by the larger seed, especially when the small seed gave 12 lbs., more of 
large potatoes.” 

We give the average results of several trials made by Prof. Sanborn with 
the seed and stem ends. “Average yield from stem end, 148 bushels for 
a period of seven years. Average yield from ‘seed-ends’ 168 bushels for a 


period of six years.” 
P. M. HARWOOD, Agriculturist. 
P. G. HOLDEN, Assistant. 
AGRICULTURAL COLLEGE, 
April, 1893. 
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BIRDS OF MICHIGAN. 


No. 94.—Zodlogical Department. 


INTRODUCTION. 


Of the several lists of the birds of Michigan, from that of Dr. Abram Sager, 
published in 1839, to the most recent by Dr. Morris Gibbs, pubiished in the Orni- 
thologist and Odlogist, Vol. 10, 1885, not one is accessible to the younger students 
of ornithology. While some of the lists are quite full and accurate, not one gives 
the food and nesting habits of our birds. Such a list can but fill a pressing need, 
and must receive a most hearty welcome. Indeed 1 have had frequent inquiries for 
a catalogue, by my students and others, and often have been urged to prepare a 
list. 

Owing to my very numerous duties at the college, and my greater interest in the 
study of entomology I have, previous to this time, been unable to give any time 
to this work. The past summer the valuable manuscripts of the late Dr. H. A. 
Atkins came into my hands, and the State Board of Agriculture voted that I should 
prepare a list, to be sent out as a bulletin. by the experiment station. 

Having taught ornithology for the past twenty-six years at the Michigan Agri- 
cultural College to large classes, in which there wete many good observers who 
had already made some progress in this study, and who represented many sections 
of the State, and having in the meantime made quite a considerable collection, 
through the aid of my students, of birds and birds’ eggs for our museum, of which 
I have had the entire charge, I have been able to gather many and some valuable 
facts regarding the birds of our State. 

I have also had in my possession all the manuscripts of the late Dr. H. A. Atkins, - 
of Locke, Michigan, who was for twenty-nine years a most enthusiastic and con- 
scientious student of this branch of natural history. Dr. Atkins kept a careful 
record of the birds of Locke, Ingham county, Michigan, with the date of the capt- 
ure of each species, the time of the first appearance and exit, each year, and the 
full dates of all migrations. This record was very full and accurate, considering the 
meager literature that Dr. Atkins had at his command. Dr. Atkins visited me 
quite frequently, and I am assured of his entire devotion to this science, and his 
earnest effort to secure all possible accuracy in his determination of species and 
his statements of facts. I have received valuable aid from Dr. Atkins’ carefully 
prepared manuscript, and have starred every bird that he reported from our State. 
For the dates, nesting habits, number and color of eggs, I am much indebted to 
these manuscripts which; through the kindness of Mrs. Atkins were put into my 
possession. Nearly all the birds reported by Dr. Atkins have also been taken here, 
and so have come under my own personal observation. Dr. Atkins’ observations 
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were nearly all made at Locke, and the species starred were all taken at that 
place, unless special mention is made to the contrary. 

I have also received great assistance from Mr. A. W. Butler, of Brookville, 
Indiana. I have not only profited from his excellent “Birds of Indiana” (one of 
our most complete and most admirably arranged list of birds), but he has kindly 
reviewed my list and offered most valuable suggestions, has loaned me books and 
papers, and has given me very valuable assistance in the preparation of the 
bibliography. 

I have profited much from the accurate lists of Michigan birds prepared by Dr. 
Morris Gibbs of Kalamazoo, Michigan, from his many valuable articles in the sey- 
eral ornithological papers, and additions, corrections and suggestions given me in 
the preparation of this list. Dr. Gibbs has also helped me very much in the pre- 
paration of the bibliography. 

The kindness of Professor J. A. Allen, and Drs. Elliott Coues, C. Hart Merriam, 
A. K. Fisher and Robert Ridgway in reviewing a preliminary list, and suggesting 
important changes is most heartily appreciated. I have also received very great aid 
from the valuable manuals of Drs. Coues, Ridgway and Jordan, the excellent 
treatises of Samuels and Davie, and the other American works that treat of birds. 
I have been materially aided by my many students, especially Mr. C. B. Cook, 
A. B. Cook and L. Whitney Watkins, and by the many correspondents whose names 
appear in the text, especially Messrs. A. H. Boies, Hudson; Jerome  Trombley, 
Petersburg; Stewart E. White, Grand Rapids; J. W. Simmons, Owosso; Robt. H. Wol- 
cott, Grand Rapids; O. B. Warren, Palmer; N. A. Eddy, Bay City; W. A. Oldfield, Fort 
Sanilac; James Satterlee, Greenville; J. B. Steere, Ann Arbor; W. C. Brownwell, Mor- 
rice; J. B. Purdy, Plymouth; F. M. Falconer, Hillsdale; E. E. Brewster, 
Iron Mountain; Ludwig Kumlein, Milton, Wisconsin; E. L. Moseley, Sandusky, 
Ohio; H. Nehrling, custodian city museum, Milwaukee, Wisconsin; C. 8S. Osborn, 
Sault Ste. Marie; M. L. Leach, Traverse City; Dudley E. Waters, Grand Rapids; 
E. W. Durfee, Houghton,and L. S. Foster, New York City. 

The admirable illustrations were received through the kindness of Messrs. Estes 
& Lauriat, and are the same that are used by Dr. Coues to illustrate his valuable 
manual of North American Birds. The illustration for the European Sparrow was 
received through the courtesy of Dr. Edwin Willits of the Department of 
Agriculture. 

I have adopted the arrangement of the American Ornithological Union, and so 
give, after the serial number of each species, the number of the species as it occurs 
in the Union list. I have also appended in parenthesis, the number of the species 
as given in Coues’ Key and Check List. This is for the convenience of beginners, 
who have or should have this valuable manual. 

These numbers will prove of great convenience in correspondence and in making 
exchanges. Although I strongly recommend every student of birds and every 
would be student to procure Coues’ Key to the Birds of North America, I have 
not used his arrangement or nomenclature, as they are not what he would use 
were he preparing his work today; but as I have given his numbers, there would 
be no difficulty in using this list and his invaluable book, which I regard as near 
perfection as any work of the kind which I have ever seen in any line of science. 
This list will enable any student to correct Coues’ nomenclature according to the 
accepted nomenclature of the Ornithological Union, which was prepared by a com- 
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mittee of which Dr. Coues was himself a member. In the back part of the last 
edition of Dr. Coues’ Key will be found the two nomenclatures side by side. 


PECULIARITIES OF OUR MICHIGAN BIRD FAUNA. 


Our bird fauna, like our entire fauna, owing to the protection given by the great 
lakes, which nearly surround us, is very interesting. As Dr. C. Hart Merriam has 
shown by a colored map, issued by the Department of Agriculture in March, 1892, 
we have three distinct faunz represented in our State: The Boreal in the north, 
which includes our Northern Peninsula and the northern part of the Southern 
Peninsula; the Transition, which occupies nearly all of the Southern Peninsula and 
reaches slightly into Indiana and Ohio; and the Upper Sonoran which, though 
mostly to the south of us, reaches into the southeastern and southwestern corners 
of the State. Thus we meet in Michigan many birds peculiar to the far north, 
and others that dwell for the most part in the states and countries south of us, 
even reaching to or beyond the gulf. The first are illustrated in the Bohemian 
Wax-wing, the Spruce Partridge, the Canada Jay and the Pine Grosbeak; while the 
Summer Red Bird, the Mocking Bird and the Cardinal Red Bird illustrate the 
second group. The large lakes attract to us many birds that are usually maritime, 
like the gulls and the terns; while in southern Michigan, with its prairies and 
woodlands both widely distributed, we get the prairie fauna, illustrated in the Pin- 
nated Grouse, as well as those birds which are most at home in the forests or 
wooded areas, like most of the thrushes and the warblers. This accounts for the 
very large list of woodland warblers which we find in our State. 

The following birds have been reported from Michigan, but after as full inquiry 
as I have been able to make, I do not feel warranted in admitting them to this 
list: Sula bassana, Camptolaimus labradorius, Somateria mollissima boreallis, Ardea 
coerulea, Nycticorax violaceus, Rallus longirostris crepitans, Tringa maritima, Pavon- 
cella pugnax, Hematopus paliatus, Jacana spinosa, Dendragapus franklinii, Sayornis 
saya, Quiscalus quiscula, Milvulus tyrannus, Acanthis hornemanii exilipes, Ammo- 
dramus leconteii, Sitta pusilla, Parus carolinensis, and Sialia arctica. There are a 
few more that seem to be of very doubtful occurrence in our State. but I do not 
feel warranted in excluding them, but have expressed doubt as to their belonging 
to our Michigan fauna in the text. 

I have appended to this introduction, not only as complete a bibliography as my 
time and resources would permit, but also our “Michigan Bird Laws,” which are 
usually excellent, and very wholesome in their influence. 

In the text I have recorded such facts regarding the food habits of our birds 
as will enable every one to judge of the economic importance of the various specics. 
Where possible, as it is in most cases, I have given the food habits of the entire 
family and omitted mention of them in speaking of the separate species. 

It will be observed that I have secured records from the southern part of the 
State from Messrs. Boies, Trombley, Warren and Simmons; from the southern 
central, from Messrs Purdy, Steere and Gibbs; from the central, from Messrs. Atkins, 
Brownell, White, Eddy, Moseley, etc.; from the north central, from Prof. Satterlee 
and others; from the northern extremity of the Southern Peninsula, from Messrs. 
Leach, White, Boise, Osborn, etc.; and from the Northern Peninsula, from Messrs. 
White, Boise, Brewster, Warren, Durfee, Kumlein, Kneeland and others. Thus the 
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observations, most of them continued for a long series of years, and made by 
trained observers, have covered pretty thoroughly the entire State. 


PROTECTION -OF GAME. 


{ Act 276 of the Laws of 1889. ] 


2215h. Sxc. 8. No person or persons shall kill or destroy, by any means what- 
ever, or attempt to take or destroy, any wild turkey at any time except in the 
months of October and November of each year. 

22151. Sec. 9. No person or persons shall kill or destroy, by any means what- 
ever, any woodcock or any partridge or ruffed grouse, save only from the first day 
of September in each year to the first day of January following. 

2215}. Sec. 10. No person or persons shall kill or destroy, by any means what- 
ever, any wild duck, wild goose, or other wild water fowl or snipe, save only from 
the first day of September in each year to the first day of January in the year fol- 
lowing: Provided, however, That it shall be lawful to hunt and kill jack-snipe, 
red-headed, blue-bill, canvas-back, widgeon, pin-tail ducks and wild geese, between 
the first day of September in each year and the first day of May next following. 

2215k. sxc. 11. The taking, carrying or sending by any means whatever into or 
through any county of this state, any of the game or animals which have been 
_ killed or captured contrary to the provisions of this act, or the hide of such ani- 
mals, shall be illegal, and is declared to be an offense against the provisions of this 
act, in any county in or through which such game, animals, or hides may be taken. 

22151. Src. 12. No person shall kill, capture, or destroy, or attempt to kill, capture, 
or destroy any colin or quail, sometimes called Virginia Partridge, before the first 
day of November, 1894, and thereafter only during the months of November and 
December of each year. 

2215m. Src. 13. No person shall kill or attempt to kill any pinnated grouse or 
prairie chicken until the first day of September, 1894, and thereafter only in the 
months of September and October in each year. 

2215n. Src. 14. No person or persons shall at any time take or capture or 
attempt to take or capture any turkeys, partridge, prairie chicken, pigeon, wild 
duck, wild goose or quail by means of nets, snares, pits, pitfalls, or cages: Provided, 
That it shall be lawful to trap quail and take them alive for the purpose of keep- 
ing them alive through the winter and for no other purpose whatever. Said quail 
are not to be transported to other places, but must be again liberated in the same 
place where they were caught when the weather is suitable in the spring. 

22150. Src. 15. No person shall, at any time, make use of a swivel or punt 
gun for the purpose of killing, or attempting to kill, any wild duck or other wild 
fowl. 

2215p. Src. 16. No person shall, at any time, in any manner, rob, or destroy, or 
injure the nest of any wild duck or other wild fowl, nor in any manner kill or molest 
the same at night or at any other time on their nesting places. 
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2215q. Src. 17. No person or persons shall sell or expose for sale or have in his 
possession for the purpose of selling or exposing for sale, any of the kinds or spe- 
cies of birds or animals protected by this act after the expiration of eight days 
next succeeding the times limited and prescribed for the killing of any such birds 
or animals: Provided, however, That it shall be lawful to expose for sale and to 
sell any live quail for the purpose of preserving the same alive through the winter. 
And it shall also be lawful for any person to take alive, on his own premises, at 
any time and in any manner, any wood duck, teal duck, or mallard duck, or wild 
turkey, for the sole purpose of domestication or for stientific or breeding purposes 
and possession and transportation alive of such wild fowl, so taken on one’s own 
premises, may be had for any such purpose: Provided, That in any prosecution 
for violation of any of the provisions of this act, the person claiming the benefit 
of this section shall prove on the hearing or trial that in good faith he so took 
alive such wild fowl or fowls for one of the purposes specified in this section, and 
if prosecuted for transporting them, that he is in good faith transporting them 
alive for such purpose; and it shall not be necessary for the prosecution to aver 
or prove that the taking alive of any such wild fowl or fowls was not done for 
domestication or for scientific or for breeding purposes. 

2215r. Src. 18. Any person or persons violating any of the foregoing provisions 
of this act shall be deemed guilty of a misdemeanor, and shall likewise be liable 
to a penalty of fifty dollars for each offense, and shall, on conviction thereof, stand 
committed to the common jail of the county until such penalty is paid: Provided, 
That such imprisonment shall not exceed thirty days. 

2215s. Src. 19. Any person who shall, at any time, within this state, kill any 
robin, nighthawk, whippoorwill, finch, thrush, lark, swallow, yellow bird, blue bird, 
brown thrasher, wren, martin, oriole, woodpecker, bobolink, or any song bird, or 
rob the nests of such birds, shall be deemed guiity of a misdemeanor, and on con- 
viction thereof shall be fined five dollars for each bird so killed, and for each nest 
so robbed, or confined in the county jail for ten days, or both such fine and 
imprisonment in the discretion of the court. 

2215t. Sec. 20. That any railroad, express company, or other common carriers, or 
any of their agents or servants or other persons having any of the above named 
birds or animals in their possession for transportation, or shall transport the same 
after the expiration of five days next succeeding the time limited and prescribed 
for the killing of such birds and animals, shall be punished by fine not less than 
ten dollars nor more than one hundred dollars: Provided, That no such penalty 
shall apply to the transportation of live quail which are to be kept alive through- 
out the winter, or to the transportation of such birds or animals in transit through 
the state from other states where it is lawful to kill such birds or animals at the 
time of such transportation. 

2215u. Sec. 21. No person or persons shall use any gun or guns, or fire-arms 
to maim, kill, or destroy any wild pigeon or pigeons, at or within five miles of the 
place or places where they are gathered in bodies for the purpose of brooding 
their young, known as pigeon nestings; and no person or persons shall use any gun 
or guns, or fire-arms to maim, kill or destroy, any wild pigeon or pigeons within 
their roostings, anywhere within the limits of this state; and no person or persons 
shall, with trap, snare, or net, or in any other manner, take, or attempt to take, 
kill or destroy, or attempt to kill or destroy, any wild pigeon or pigeons, at or 
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within two miles of such nesting place at any time from the beginning of the 
nesting until after the last hatching of such nesting, anywhere within the limits 
of this state; and every person offending against the provisions of this section, or 
any part thereof, shall be subject to a penalty of fifty dollars with costs of suit. 

2215v. Src. 22. A prosecution may be brought by any person in the name of 
the people of the state of Michigan, against. any person or persons violating any 
of the provisions of this act before any justice of the peace of the county in which 
such violation is alleged to have taken place, or before any court of competent 
jurisdiction; and it is made the duty of all prosecuting attorneys in this state to 
see that the provisions of this act are enforced in their respective counties, and 
they shall prosecute all offenders, on receiving information of the violation of any 
of the provisions of this act; and it is made the duty of sheriffs, under sheriffs, 
deputy sheriffs, constables and police officers, to inform against and prosecute all 
persons who there is probable cause to believe are guilty of violating any of the 
provisions of this act. 

2215w. Src. 23. The state game and fish warden is hereby authorized to issue 
permits for the hunting and killing any kind of bird out of season, said bird being 
sought exclusively as specimens for scientific purposes. 

9215x. Sec. 24. All prosecutions under the provisions of this act shall be com- 
menced within one year from the time such offense was committed. 

2215y. Src. 25. All acts and parts of acts in conflict with the provisions of this 
act are hereby repealed. 


DESTRUCTION OF ENGLISH SPARROWS. 


_ 2259a. 1885, p. 4, Feb. 17, act 4. Section 1. The People of the State of Michi- 
gan enact, That it shall be lawful to kill the birds commonly called “English 
Sparrows.” 

Sec. 2, All acts heretofore passed, contrary to the provisions of the preceding 
section, are hereby repealed. 

2259b. 1887, p. 29, Mar. 15, act 29; Am. 1889, p. 171, June 17, act 152. Sxc- 
TION 1. The People of the State of Michigan enact, That every person being an 
inhabitant of this state, who shall kill an English sparrow in any organized town- 
ship, village or city in this state shall be entitled to receive a bounty of three 
cents for each sparrow thus killed, to be allowed and paid in the manner herein- 
after provided. 

2259¢e. Am. Ib. 1889. Src. 2. Every, person applying for such bounty shall take 
such sparrow, or the head thereof, in lots of not less than ten, to the clerk of the 
township, village or city, within which such sparrow shall have been killed, who 
shall thereupon decide upon such application, and if satisfied of the correctness of 
such claim, shall issue a certificate stating the amount of bounty to which such 
applicant is entitled and deliver the same to said applicant, and shall destroy the 
heads of such sparrows. 

2950d. Am. Ib. 1889. Src. 3. Such certificate may be presented by the claimant 
or his agent to the county clerk of the county in which such sparrow or sparrows 
have been killed, who shall thereupon draw a warrant for the amount on the treas- 
urer of said county, and said treasurer shall, upon presentation of said warrant, 
pay the same from the general or contingent fund of said county. 
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[ Act No. 51 of the Laws of 1893. | 


AN ACT to amend sections one and two of act number one hundred and fifty-two 
of the session laws of eighteen hundred and eighty-nine, being “An act to 
amend sections one, two and three of act number twenty-nine of the public 
acts of eighteen hundred and eighty-seven, approved March fifteen, eighteen 
hundred and e'ghty-seven, entitled ‘An act to provide for the payment of boun- 
ties for the killing of English sparrows,’*” as amended by act number one 
hundred and tifty-two of the public acts of eighteen hundred and eighty-nine. 


Ssorion 1. The People of the State of Michigan enact, That sections one and 
two of act number twenty-nine of the public acts of eighteen hundred and eighty- 
seven, approved March fifteen, eighteen hundred and eighty seven, entitled “An act 
to provide for the payment of bounties for the killing of English sparrows,” as 
amended by act number one hundred and fifty-two of the public acts of eighteen 
hundred and eighty-nine, be amended so as to read as follows: 

Secrton 1. The People of the State of Michigan enact, That every person being 
an inhabitant of this state, who shall kill, “during the months of November, Decem- 
ber, January, February and March,” an English sparrow in any organized township, 
village, or city in this State, shall be entitled to receive a bounty of three cents 
for each sparrow thus killed, to be allowed and paid in the manner hereinafter 
provided. 

Sec. 2. Every person applying for such bounty shall within said months take 
such sparrows, in lots of not less than ten, to the clerk of the township, village or 
city, within which such sparrows shall have been killed, “and shall thereupon make 
oath that such sparrows were killed during the aforesaid months mentioned in 
section one of this act and at no other time.” 

Said clerk shall thereupon decide upon such application, and if satisfied of the 
correctness of such claim, shall issue a certificate stating the amount of bounty to 
which such applicant is entitled and deliver the same to said applicant, and shall 
destroy such sparrows. 

This act is ordered to take immediate effect. 

Approved April 27, 1893. 


GAME AND FISH WARDEN. 


2197r. 1887, p. 27, Mar. 15, act 28. Section 1. The People of the State of Michi- 
igan enact, That it shall be the duty of the Governor to appoint some person, a 
resident of this state, game and fish warden. Said warden shall hold his office 
for four years, or until his successor has been appointed and qualified, unless 
removed for cause by the Governor; he shall receive a salary of twelve hundred 
dollars per annum, payable monthly, and shall also be reimbursed his actual 
expenses necessarily incurred by him while engaged in the performance of his 
duties, to be paid on the warrant of the auditor general, monthly, on the approval 
of his vouchers therefor. 

2197s. Sec.2. It shall be the duty of said game and fish warden to enforce the 
statutes of this state for the preservation of moose, wapiti, deer, birds and fish, 
and to enforce all other laws of this state for the protection and propagation of 
birds, game and fish, now in force or hereinafter enacted, and to bring or cause 
to be brought actions and proceedings in the name of the people of this state to 
puuish any parties for the violation of said statutes and laws. Such actions and 
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proceedings may be brought in the name of the people, in the like cases, in the 
same courts, and under the same circumstances as they may now or at any time 
hereafter be brought by any individual or by the prosecuting attorneys of the sey- 
eral counties under and by virtue of any laws now existing or hereafter enacted. 

2197t. Sec. 3. Said warden may make complaint and cause proceedings to be 
commenced against any person for the violation of any of. the laws for the protec- 
tion or propagation of game or fish without the sanction of the prosecuting 
attorney of the county in which such proceedings are commenced, and in such case 
he shall not be obliged to furnish security for cost. 


2197u. Sec. 4. Said game and fish warden shall have the same* power to serve 
criminal process as sheriffs, and shall have the same right as sheriffs, to require 
aid in executing such process. Said warden may arrest. without.warrant, any 
person caught by him in the act of violating any of the aforesaid laws for the 
protection or propagation of birds, game or fish, and take such person forthwith 
before a justice of the peace, or other magistrate having jurisdiction, who shall 
proceed without delay to hear, try and determine the matter, and the same pro- 
ceedings shall be had as near as may be, as in other criminal matters triable before 
a justice of the peace, or other magistrate having jurisdiction. Such arrests may. 
be made on Sunday, in which case the person arrested shall be taken before a 
justice of the peace, or other magistrate having jurisdiction, and proceeded against 
as soon as may be on a week day following the arrest. 


2197v. Src. 5. Said warden shall, in the month of December in each year, file 
in the office of the auditor general, an account in writing, stating the days and 
parts of days spent in the discharge of his duty, the kind of service rendered and 
the places where rendered, and the expenses paid or incurred in the time of the 
discharge of such duties, which account shall be verified by the oath of said war- 
den stating that the same is correct and true in every particular. 


2197w. Src. 6. Said warden shall, at the close of each calendar month, file with 
the secretary of state a report in writing, and in detail, stating the service per- 
formed by him during the last preceding month, including an account of the suits 
commenced at his instance, as herein provided for, the disposition made of the 
same, the result of any brought to trial, and the condition of any undisposed of, 
and any other particulars he may think proper, and no payment for services per- 
formed or expenses paid by said warden shall be made until he shall present to 
the auditor general, in addition to the usual oath of performance and payment, a 
certificate from the said secretary that he has made the report required by this 
act. The secretary of state shall cause the monthly reports of said warden, or so 
much thereof as may be of interest to the public, to be transmitted annually to 
the legislature when in session. 


2197x. Src. 7. The said game and fish warden shall have power to appoint a 
deputy or deputies, not exceeding three, in each county, who shall be residents 
thereof; said deputies shall have the same powers in their respective counties as 
herein provided for the warden himself, subject to the supervision and control of 
the warden. Said deputy warden or wardens shall receive such compensation as 
the board of supervisors of the counties in which such deputy warden or wardens 
reside may allow and provide for, except in the county of Wayne, where such com- 
pensation shall be fixed by the board of county auditors. 
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{ Act No. 48 of the Laws of 1893. | 


AN ACT to amend section two of an act number seventy, of the public acts of one 
thousand eight hundred and seventy-seven, entitled an “Act for the more effect- 
ual prevention of cruelty to animals,” approved April twenty-fifth, eighteen 
hundred seventy-seven, being section nine thousand three hundred and ninety- 
two of Howell’s Annotated Statutes. 


Srecrion 1. The People of the State of Michigan enact, That section two of act 
number seventy of the public acts of one thousand eight hundred and seventy- 
seven, entitled “An act for the more effectual prevention of cruelty to animals,” 
approved April twenty-fifth, eighteen hundred seventy-seven, being section nine 
thousand, three hundred and ninety-two of Howell’s Annotated Statutes, be and 
the same is hereby amended so as to read as follows: 

Src. 2. Any person who shall keep or use any bull, bear, dog, cock, or other 
animal or fowl, or bird, except English sparrows, for the purpose of fighting or 
baiting, or as a target or to be shot at, either for amusement, or as a test of skill 
in marksmanship; and any person who shall be a party to, or be present as a 
spectator, at any such fighting, baiting, or shooting of any bear, dog, cock, or other 
animal, or fowl, or bird, except English sparrows, and any person who shall rent 
any building, shed, room, yard, ground or premises, for the purpose of fighting, 
baiting or shooting any animal, fowl, or bird, except English sparrows, as aforesaid, 
or shall knowingly suffer or permit the use of any building, shed, room, yard, 
ground or premises belonging to him or under his control, for either or any of the 
purposes aforesaid, shall on conviction thereof, be adjudged guilty of a misde- 
meanor: Provided, That no bounty shall be paid for any English sparrow that 
may be killed when used as a target, or to be shot at either for »musement or as 
a test of skill in marksmanship: And provided, That it shall not be lawful for 
any person or persons to engage in the propagation of English sparrows for the 
purpose allowed in this act or for any other purpose; and that on conviction for each 
or any offense mentioned in this act, the person or persons so convicted shall pay 
a fine of not less than ten (10) nor more than fifty (50) dollars or be imprisoned in 
the county jail for a period of not more than ninety (90) days, or by both such 
fine and imprisonment in the discretion of the court. 

This act is ordered to take immediate effect. 

Approved April 27, 1893. 


[ Act No. 105 of the Laws of 1893. | 
AN ACT providing for the protection of Antwerp and homing pigeons. 


Section 1. The People of the State of Michigan enact, That on and after the 
passage of this act it shall be unlawful for any person or persons to wilfully shoot, 
maim or kill any Antwerp or homing pigeon, either in flight or at rest, and any 
person guilty of wilfully killing, shooting or maiming such pigeon or pigeons as afore- 
said, shall be guilty of a misdemeanor and upon conviction thereof shall for every 
such offense pay a fine of not less than ten nor more than twenty-five dollars, or 
be punished by imprisonment in the county jail not to exceed ninety days, or by 
both such fine and imprisonment in the discretion of the court. 

Sec. 2. That it shall be unlawful for any person or persons to detain or entrap any 
Antwerp or homing pigeon: Provided, however, That such Antwerp or homing 
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pigeon shall have the name of its owner stamped on its wing. or tail, or which may 
be identified by any device or mark, and any person or persons so detaining such 
pigeon or pigeons shall be deemed guilty of a misdemeanor, and upon conviction 
thereof before any justice of the peace or other court of competent jurisdiction 
shall for every offense pay a fine of not less than ten or not more than twenty-five 
dollars or be punished by imprisonment in the county jail not exceeding ninety 
days, or both such fine and imprisonment at the discretion of the court. 

This act is ordered to take effect June first, eighteen hundred and ninety-three. 

Approved May 24, 1893. 


{ Act No. 24 of the Laws of 1898. | 


AN ACT to prevent the killing, hunting, or molesting in any way of Mongolian 
and English pheasant for a period of five years, and to regulate the time for 
hunting and for selling or offering for sale the same after that period. 


Section 1, The People of the State of Michigan enaet, That no person or persons 
shall pursue, hunt, kill, or attempt to kill or molest in any way whatever any Mongo- 
lian and English pheasants until the first day of November, eighteen hundred and 
ninety-eight, and then only from the first day of November to the fifteenth day of 
December, inclusive, in each year. 

Sec. 2. No person, firm, or corporation, shall for a period of ten years from and 
after the passage of this act sell, or attempt to sell, or expose for sale, or ship or 
transport outside of this state, or attempt to ship or transport outside of this state 
or have in possession for the purpose of shipping or transporting outside of this state 
any Mongolian and English pheasant. 

Src. 3. Any person or persons violating the provisions of this act shall be guilty 
of a misdemeanor, and on conviction thereof shall be punished by a fine of not less 
than ten dollars nor more than fifty dollars, together with the costs of prosecution, 
and in default of the payment of the same shall be imprisoned in the county jail 
for a period not exceeding thirty days, or both such fine and imprisonment, in the 
discretion of the court. 

Approved March 30, 1893. 


GENERAL LITERATURE. 


Coues, Dr. Elliott, 1890—Key to North American Birds. Very fully illustrated, 
This work is very complete and admirable, an excellent manual in my judgment. 
for either the beginner or advanced student. The complete anatomy, full 
descriptions, excellent artificial key, and admirable illustrations make it indispens- 
able to every student of ornithology. The nomenclature and arrangement are not 
the latest, but an appendix corrects this, in a manner that is very convenient and 
desirable. Price $7.50. Estes & Lauriat, Boston, Mass. 

Ridgway, Robert, 1889—Manual of North American Birds. This is simply a man- 
ual, and is very excellent for one who wishes simply to study systematic ornithology. 
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The nomenclature and arrangement are recent. Price 37.50. J.B. Lippincott, Phil- 
adelphia, Pennsylvania. 

Jordan, Dr. David Starr, 1888—Manual of the Vertebrates of the Northern United 
States. This is very brief but valuable to every zodlogist. This succinct key 
helps us to identify all vertebrate animals from fish to mammals, inclusive. It is 
very satisfactory, considering its size. All three of the above works refer more or 
less to Michigan birds. Price $2.50. Jasen McClurg & Co., Chicago, Illinois. 

Davie, Oliver, 1889—Nests and Eggs of North American Birds. A few illus- 
trations. This work is very full and accurate, and very valuable to one wishing 
to study the nesting habits of birds. There are many references to Michigan spe- 
cies. Price $1.75. Hann & Adair, Columbus, Ohio. 

Standard Natural History of the United States, Vol. IV. This large work is 
almost indispensable to the working naturalist. It is to be regretted that its size 
and cost place it beyond the reach of many. It is fully illustrated and embraces 
the ornithology of the whole world. It also treats of all other classes of animals, 
and is very complete. §S. E. Cassino & Co., Boston, Massachusetts. 

The Auk. A very excellent monthly magazine, devoted to ornithology; the organ 
of the American Ornithologists’ Union and the successor to the Bulletin of the 
Nuttall Ornithological Club. Its editors and contributors are among the ablest 
ornithologists in the country or the world. The magazine is a credit to our science 
and literature. Price $3.00 a year. L. S. Foster, 35 Pine street, New York City. 

The Ornithologist and Odlogist. This is a much less pretentious journal than 
The Auk, but is very interesting and valuable to the student of birds. Like the 
last mentioned, this contains much regarding our Michigan birds. It is especially 
valuable to the young ornithologist. Price $1.00. Frank Blake, Webster Co., 
Hyde Park, Massachusetts. 

Forest and Stream. This weekly journal is more of a sportsman’s paper, but 
contains much that is helpful to the scientist. Several excellent lists of Michigan 
birds have appeared in this journal. Price $4.00 per year. Forest and Stream 
Publishing Co., 318 Broadway, New York City. 

The Odlogist. This valuable journal has already passed to its tenth volume. It 
is more than its name implies as it treats of general ornithology as much as of 
eggs. It has, like all of the above, many able contributors from Michigan. Price 
50c per year. Frank H. Lattin, Albion, N. Y. 
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Gibbs, Dr. Morris, 1888. ‘Family Rallidee in Michigan,’ Odlogist, Vol. IV, pp. 85 
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Vol. XVIII, p. 91. 

Gibbs, Dr. Morris, 1893. “The American Osprey.” Odlogist, Vol. X, No. 2, Feb. 
1893, p: 39. 

Gibbs, Dr. Morris, 1393. “The Herons of Michigan,” Odlogist. Vol. X, No. 1 
March, 1893, p. 73. Notes on seven species. 

Gibbs, Dr. Morris, 1893. ‘Raptores of Michigan,” Odlogist, Vol X, No. 4, April, 
1893, p. 107. 

Gibbs. Dr. Morris, 1893. “ Birds of Michigan,” Odlogist, Vol. X, No. 8, Aug., 1893, 

229. This is a review of the first edition of this work. 

Gunn, Chas. W., 1876. “The Wild Pigeon. Ectopistes migratorius.” The Odlogist, 
Vol. Il, 1876. 

Gunn, Chas. W., 1877. “The Red-Poll, Aegiothus linaria Cab., and Snow Bunt- 
ing, Plectrophanes nivalis Meyer,” Naturalist and Fancier, Vol. I, No. 1, 1877; “The 
Evening Grosbeak, Hesperiphona vespertina Bp.,” ibid., Vol. I, 1877; “The Pine 
Grosbeak, Pinicola enucleator Cab..” ibid., Vol. 1, No. 3, 1877; “Winter Notes on 
the Birds of Kent County, Michigan,” ibid.. Vol. 1. 1877. Thirty-six species with 
annotations; * Arrival of Birds at Grand Rapids.” ibid., Vol. I, 1877; “ Nesting Habits 
of the Shore Lark, Eremophila alpestris Boie.,” ibid., Vol. I, 1877; * Birds in Win- 
ter,” ibid., Vol. I, 1877; “The Canada Goose,” ibid., Vol. I. 1877 

Gunn, Chas. W., 1878. “Items from Michigan,” Western Odlogist (Wis.), Vol. I, 
No. 5, 1878. Notes on birds; “Nesting Habits of Warblers,” ibid., Vol. I, 1878. 
Describes the nests and eggs of Black-throated Blue, and Golden-winged Warblers; 
“Notes on the Wild Pigeon,” ibid., Vol. I, 1878. : 

Gunn, Chas. W., 1878. “The Western Loggerhead, White rumped Shrike, Collyrio 
excubitorides.” Naturalist and Fancier. Vol. II, 1878; The Evening Grosbeak, 
Hesperiphona vespertina Bp.,” ibid., Vol. III, 1878. 

Gunn, Chas. W., 1879. “Rare Birds of Michigan.” Bull. Nutt. Orn. Club, Vol. 
IV, p. 186. Notes captures of Connecticut Warbler in Michigan. 

Gunn, Chas. W., 1879. “Rare Birds in Michigan,” Bulletin Nutt. Orn. Club, 
Mol LV; 1879. ; 

Gunn, Chas. W., 1881. “Woodpeckers of Michigan,” Agricultural World (Grand 
Rapids), Vol. IV, 1881. An annotated list; ‘Notes on the Winter Birds of Kent 
County, Michigan,” ibid., Vol. IV, 1881. This excellent list is a marked improve- 
ment on the list of 1877; “ Additional Notes on the Winter Birds of Kent County, 
Michigan,” ibid., Vol. IV, 1881. 

Gunn, Chas. W.. 1881. “ Arrivals,’ Ornithologist and Odlogist, Vol. VI, 1881. 
Embraces notes on spring migrants. 

Gunn, Chas. W., 1886. Obituary notice of Ornithologist and Odlogist, Vol. XI, 
Di tc. 
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Hatch, Dr. P. L., 1890. “American Coot, Breeds at St. Clair Flats,’ Notes on 
Birds of Minnesota, 1892, p. 162. 
« Hatch, Dr. P. L., 1890. “Great Gray Owl,’ “Notes on Birds of Minnesota,” 1890, 
p. 211. Its habitat in Michigan is noted. 

Hatch, Dr. P. L., 1892. “Notes on the Birds of Minnesota,” First Report of State 
Zoodlogist, p. 487. Describes the birds of Minnesota, and refers to Michigan birds. 

Hazelwood, J. H., 1880. “Evening Grosbeak in Michigan,” Ornithologist and 
Odlogist, Vol. XV, p. 96. Records its capture at Fort Gratiot, May 17, 1890. 

Hewett. Alexander, 1880. “Birds Should be Fostered,’ Report State Pomologica] 
Society, 1880, p. 4. 

Hollister, Geo. C., 1886. “Albino Robin at Grand Rapids,” Ornithologist and 
Odlogist, Vol. XI, p. 118. 

Hubbard, Bela, 1888. “Memorials of a Half Century,” G. B. Putnam’s Sons, pp. 
279-320, treat in a popular way of our most common and best known birds. 

Hughes, D. Darwin, 1869. “ Birds Calhoun County,” Marshall Democrat Expounder 


- 1869. This embraces 179 species; ‘‘The Bobolink,” ibid., May 5, 1870; “The Wild Tur- 


key,” Detroit Free Press, Jan. 24, 1870; “The Sora Rail,” ibid., March 16, 1870; “The 
Different Species of the Plover Family,” ibid., Apr. 3, 1870; “The Ruffed Grouse,” 
ibid., Oct. 7, 1870; “Song Birds of Michigan,” ibid., Feb. 12, 1871; “The Robin, Blue- 
bird and Catbird,” ibid., Feb. 19, 1871; ‘The Pinnated Grouse or Prairie Chicken, 
Cupidonia cupido,” ibid., March 24,1871. The following species were also described 
by Mr. Hughes in the Free Press for 1871. special date unknown: The American 
Quail, Field Sparrow, the smaller Thrushes, Brown Thrush, Wilson’s Snipe, Ameri- 
can Woodcock, Wood Thrush and Song Sparrow. This whole series of articles is 
very excellent. 

Hughes, D. Darwin, 1870. “The Wild Turkey, Its Origin and Habits,’ The Mod- 
erator (Michigan school paper, published at Grand Rapids). Vol, IV. No. 19, p. 373. 
This is a reprint of article in Free Press for Jan. 24, 1870. 

Hughes, D. Darwin, 1872. “Michigan Birds, Their Relation to Agriculture,” 
Report of the Michigan Pomological Society, 1872, p. 442. This discusses our bird 
friends and includes the Hawks and others which are often condemned. 

Hughes, Walter H., 1871. “Arrival and departure of the Snow Bunting, Plectro- 
phanes nivalis (Linn.) Meyers, from 1867 to 1871,” Naturalist and Fancier (Grand 
Rapids ), Vol. 1, No. 11, 1877. Extract from the notes of his father, Hon. D. D. 
Hughes; “ Chrysomitris tristis”’ Bp., ibid., Vol. II, No. b, 1878; ‘‘The Michigan Plover,” 
ibid., Vol. II, No. 3, 1878, a reprint of an article by Hon. D. D. Hughes. 

Hughes, Walter H., 1878. “ Birds of Michigan,” Valley Naturalist (St. Louis, Mo.), 
Vol. I, 1878, pp. 11, 14, 15, 34 and 35. This is an annotated list. 

Judson, R. F., 1892. “Brief Notes,” Ornithologist and Odlogist, Vol. XVII, p. 9. 
Notes Golden Eagle taken in Kalamazoo, Michigan, Jan. 1. 1892. 

K. D. H., 1886. “The Bald Eagle at Sturgis, Michigan,” Ornithologist and Odlogist. 
Vol. IX, p. 75. 

Kennicott, R., 1861. ‘“ A Catalogue of the Trowbridge Collection of Natural History 
in Michigan University Museum.’ Pamphlet of thirty-two pages published by 
University at Ann Arbor, 1861. 

Kneeland, Dr. S., Jr., 1857.. “ Birds of Keweenaw Point,’ Boston Society of Natural 
History, Vol. VI, 1857, pp. 231 to 241 inclusive. This list was made as the result of one 
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year’s study during a residence at Portage Lake and is undoubtedly very accurate and 
reliable. It includes 147 species. 

L. M., 1891. “The Wild Turkey in Michigan,” Shooting and Fishing, Dec. 3, 1891) 
p. 107. 

Langille, Rev. J. H., 188*. “ Nidification of Birds on the St. Clair Flats,” Bull. 
Buffalo Society of Natural Sciences, Vol. V. No. 1, 1886, pp. 33 to 39. Treats chiefly of 
water birds; “ American Coot, Fulica Americana,’ Our Birds and their Haunts, pp. 
405 and 406. Gives breeding habitat along the great lakes, and says it is the character- 
istic bird of the St. Clair Flats. 

Lawrence, Robt. B. “Brant in Michigan,’ Forest and Stream, Vol. XXXII, p.316. 

Lockwood, E. A., 1891. “Snowy Owls and Swans taken at South Haven.” Ten owls» 
and two swans taken in December. American Field, Vol. XXVII. 

Lucius, E. Torrey, 1883. “The English Sparrow,” Agricultural World, Grand Rapids, 
Vol. 1X, No. 4. 

M., 1867. “ Nesting of Pigeons at Shelby, Michigan,” Forest and Stream, Vol. XIV, 
pp. 231-232. Describes a pigeon roost. 

Maris, Willard L., 1891. “The Rose-breasted Grosbeak in Washtenaw county,” 
Odlogist, Vol. XVI, p. 106. 

McBride, Herbert W., 1893. Letter, Ornithologist and Odlogist, Vol. XXIII, 1893, p. 
47. Notes, breeding of Rose-breasted Grosbeak in Berrien county, Michigan. 

McBride, Herbert W., 1893. “ Note on Pine Grosbeak in Southwestern Michigan,” 
Ornithologist and Odlogist, Vol. XVIII, p. 47. 

Merriam, Dr. C. Hart, 1883. “ Kirtland’s Warbler from the Straits of Mackinaw.” 
The Auk, Vol. I, p. 376. Mentions several birds received from Wm. Marshall, keeper 
of lighthouse at Spectacle Reef, Michigan, killed night of May 21, 1883. Among them 
was a male, Kirtland’s Warbler. 

Miles, Dr. M., 1861. “Catalogue of Birds of Michigan,” Geological Survey of Michi- 
gan, pp. 222 to 232 inclusive. There are 203 species embraced in this list, which 
illustrates the characteristic accuracy of its author. 

Milliken, W. E., 1892. “Nesting of a Chimney Swift in a Freight Car,” Ornitholo- 
gist and Odlogist, XVII, p. 159; “The Rose-breasted Grosbeak in Michigan,” XVII, p. 
152. Reported quite common in Kent county. 

Mills, M. B., 1891. “Set of Ten Eggs from White-breasted Nuthatch, taken at 
Macon, Michigan,” Ornithologist and Odlogist, Vol. XVI, p. 157. 

Morden, John A., 1893. ‘‘ Notes from Isabella county, Michigan.” Odlogist, Vol. X, 
No. 1, Jan. 1893, p. 24. Notes on Saw-whet Owl, Marsh Hawk, etc. 

Morden, John A., 1893. “A Collector’s Gun.” Odlogist, Vol. X, No. 4, April, 1893. 

Moseley, E. L., 1881, ‘Notes on Winter Birds of Michigan,’ Forest-and Stream, 
Vol. XXVIII, p. 4. Six species are mentioned. 

Moseley, E. L., 1885. ‘“ Winter Woodpeckers of Michigan,’ Forest and Stream, Vol. 
XXXII, p. 63. . 

Moseley, E. L., 1887. ‘List of Michigan Birds in the Museum of the Kent Scientific 
Institute, Grand Rapids, Michigan.” This list embraces 231 species, but not all are 
Michigan birds. This is a pamphlet of 32 pages, and was published by the Democrat 
Company of Grand Rapids. 

Nichols, Jason E., 1882. ‘“Black-backed Three-toed Woodpecker in Michigan,” 
Ornithologist and Odlogist, Vol. VI, 1882. 
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Oldfield, W. A., 1891. “Breeding of Rose-breasted Grosbeak and Red-backed Sand- 
piper in Sanilac County, Michigan,” Ornithologist and Odlogist, Vol. XVI, p. 144. 

Purdie, H. A., 1879. “Record and Additional Specimens of the White-throated 
Warbler,” Bull. Nutt. Orn. Club, Vol. IV, No. 3, 1879; j* Another Kirtland’s Warbler, 
Dendroica kirtlandi.”. Mentions two of the nine specimens then known as from 
Michigan, having been taken by Adolphe B. Covert, ibid., p. 105. 

Purdy, J.B., 1889. ‘Nesting of the Barred Owl and Great Horned Ow! at Plymouth, 
Michigan,” Ornithologist and Odlogist, Vol. XIV, p. 54; “Curious Nesting Traits of 
Birds,” ibid., p. 92; “Nests that Perished in the Storm,” ibid., p. 110. 

Purdy, J. B., 1890. ‘Horned or Prairie Horned Lark, Which is it ?” Ornithologist 
and Odlogist, Vol. XV. pp. 138 and 139. 

Purdy, J. B.,1891. “Late Nesting of the Wood Pewee.” Ornithologist and Odlogist, 
Vol. XVI, p. 28; “Nesting of the Bob White, August 30, 1891,” ibid., p. 157. 

Purdy, J, B., 1892. “Late Nesting of the Great Horned Owl,” Ornithologist and 
Odlogist, Vol. XVII, p.57. Nest found March 20, 1892. 

Purdy, James B., 1893. ‘‘ Domestication of the Canada Goose,’ Ornithologist and 
Odlogist, Vol. XVIII, 1893, pp. 4-5. 

Purdy, James B., 1893. ‘Nesting Habits of Great Horned Owl at Plymouth, Mich.” 
Ornithologist and Odlogist, Vol. XVIII, p. 92. 

Raeder, S., 1891. “Correspondence from Ornithologist and Odlogist,” Vol. XVI, p. 64. 
Records taking 21 sets of eggs of Cardinal in Ohio, in 1885; also notes food habits of 
the crow. A crow darted down and carried off a young chicken. 

Reed, Leon, 1886. “Supposed Breeding of the Barred Owl at White Pigeon, Mich.,” 
Ornithologist and Odlogist, Vol. XI, p. 100. 

Ridgway, Robt., . 379. “ Note on Helminthophaga gunnii Gibbs,” Bull. Nutt. Orn., 
Vol. IV, No. 4, 1879. 

Ridgway, Dr. Robert, 1883. “ Helminthophila leucobronchialis,’ The Auk, Vol. 1, 
pp. 359 and 363. Notes a specimen taken by Gunn, Ottawa county, May 25, 1879; 
“ Another Kirtland’s Warbler from Michigan,” ibid., p. 389. Specimen from collection 
of N. Y. Greene, Battle Creek, Michigan, May 11, 1883. 

Ridgway, Dr. Robert, 1889. “ Natural History Survey of Illinois,” State Laboratory 
of Natural History, S. A. Forbes, director ; Descriptive Catalogue, Springfield, IIl., 
1889, illustrated. Refers to many Michigan birds. 

Sager, Dr. Abr., 1839. Catalogue of Michigan Birds, by Dr. Abr. Sager, Michigan 
House Documents, 1839, pp. 412 to 417 inclusive. This catalogue embraces 164 species, 
This list was evidently prepared with great care and is without doubt very reliable, 

Satterlee, Prof. James, 1877. ‘Our Friends, the Birds,” Report of Michigan Pomc- 
logical Society, 1887, p. 115. This article discusses birds in relation to their economic 
importance. 

Satterlee, Prof. James, 1886. ‘The Cherry Bird Condemned,” State Horticultural 
Society, 1886, p. 97. 

Saunders, Prof. Wm., 1883. “Condemns the Robin, Cherry Bird and English 
Sparrow.” Report of Michigan Horticultural Society, 1883, p. 164. 

Schoolcraft, Henry R., 1834. “A Supposed New Bird,” Historical and Scientific 
Sketches of Michgan. Discovered in Michigan in the forests at the foot of Lake Supe- 
rior. The bird was identified by the New York Scientific Association as the Evening 
Grosbeak, Hesperiphona vespertina ( Coop.) Bp. 
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Sirrom, G., 1893. ‘Late Nesting of Bob White,’ Ornithologist and Odlogist, Vol. 
XVIII, p. 77. L 

Smith, W. A., 1885. “The Birds Our Friends,’ Report of State Horticultural 
Society, 1885, p. 249. 

Spicer, Samuel, 1889. ‘“ Notes from Goodrich, Genesee County, Michigan,’ Ornithol- 
ogist and Odlogist, Vol. XIV, p. 43. Notes some rare birds, Robin building in a barn, 
and nest of Goldfinch taken Sept. 28. 

Steere, Dr. J. B. 1880. List of Birds of Michigan. Report of State Pomological 
Society, 1880, pp. 115 to 124 inclusive. The birds are classified according to time of 
appearance into summer sojourners, winter residents, migrants or transients, and those 
that live here throughout the year. The list embraces 262 species. 

Steere, Dr. J. B., 1880. “ Migration of Birds,’ Report of State Pomological Society, 
1880, p. 115. This article divides birds into groups, as to time of residence in the State 
and embracesya list of 265 species. 

Steere, Dr. J. B., 1880. “ List of the Mammals and Birds of Ann Arbor-and Vicinity,” 
local paper, Ann Arbor, Michigan. Annotated list of 111 species. 

Strang, J. J., 1855. ‘Natural History of Beaver Island, Michigan,” ninth annual 
report Smithsonian Institution ( 1854 ), 1855, pp. 282 to 288. A brief mention of three. 
lines is made of birds. 

Sudworth, Geo. B., 1878. ‘ Polioptila cerulea ( Linn.) Scl.,” Naturalist and Fancier,. 
(Grand Rapids), Vol. II, No. 3, 1878. 

Swales, B. H., 1891. “Notes on Birds at Detroit,’ Ornithologist and Odlogist, Vol. 
XVI, p. 144. Nests found of Red-headed Woodpecker and Woodcock, the former with 
eight eggs, the latter with four; “Nesting Notes in the Vicinity of Detroit,” ibid., 
pp. 148-9. Dates and nesting habits of Michigan birds; “ Notes of the Season,” 
ibid., p. 159. 

Swales, B. H., 1892. “Brief Notes,” Ornithologist and Odlogist, Vol. XVII, p. 75. 
Gives notes of the winter; “Rose-breasted Grosbeak in Wayne County,” ibid., p. 64. 
“American Long-eared Ow! Breeding in Wayne County, Michigan,” ibid., p. 75; “ Brief 
Notes,” ibid., p. 79; Bald Eagle at Detroit, April 4, and eggs of Red-shouldered Hawk 
taken April 13. “Nesting of Virginia Rail at St. Clair Flats,” ibid., p. 103; ‘“ Nesting 
of Phoebe,” ibid., p.111; “ Albino Eggs of the Long-billed Marsh Wren,” ibid., p. 121; 
“Nesting of the Field Sparrow in Michigan, found Nesting August 2,” ibid., p. 159; 
“ Notes on Tame Red-shouldered Hawk,” ibid., p. 159. 

Swales, B. H., 1893. “American Woodcock at Detroit,’ Ornithologist and Odlogist, 
Vol. XVIII, p. 79. 

_ Tibbets, J.S., 1874. Transactions Wayne County Pioneer Society. Mention of early 
birds is made, including Turkey Buzzard and the Raven. Hubbard’s Memorials of a 
Half Century, p. 299. G. B. Putnam Sons, New York. 

Trombley, Jerome, 1882. ‘“ Swallow-tailed Kite taken in Southern Michigan,” Bull. 
Nutt. Orn. Club, Vol. VII, p. 250. Notes a male and female near Petersburg, June 19, 
1882. 

Van Winkle, 1893. ‘The Caspian or Imperial Tern,” Odlogist, Vol. X, No. 4, April, 
1893, p.114. Recounts extensive breeding with Gulls on Gull Island in Lake Michigan. 

Wade, Joseph M., 1880. “Orange-crowned Warbler,’ Odlogist, Vol. V, 1880 Note 
of capture in Michigan. 

Washburn, F. L. ‘Recent Captures of Kirtland’s Warbler in Michigan, and Other 
Notes,” The Auk, Vol. VI, pp. 279 to 280. 
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Waters, Dudley E., 1883. ‘The English Sparrow, Passer domesticus,” Agricultural 
World (Grand Rapids), Vol. IX, No. 4. 

Weed, Prof. C. M., 1883. “Food Habits of Young Birds,” Report of the State Board 
of Agriculture, 1883, p. 439. This is a part of a thesis for degree of Master of Science 
and shows the value of birds as insect destroyers. 

Weed, Prof. Clarence M., 1884. “The Food Relations of Birds, Frogs and Toads,” 
Report of Michigan Horticultural Society, 1884, p.98. This gives the percentage of 
insect food of many young birds, determined by actual dissection. Embraced in thesis 
for the dégree of Master of Science. 

White, S. E., 1890. “ Brown Creeper at Grand Rapids, Michigan,” Ornithologist and 
Odlogist, Vol. XV, pp. 101-102 ; “ Favors the Old Names,” ibid., p. 1387; “Two Days in 
the Field,” ibid., pp. 173-174. Notes on the birds of Mackinac. Island. 

White, S. E., 1891. “The Picide of Michigan,” Ornithologist and Odlogist, Vol. 
XVI, pp. 56-59; “Stupid Bird Laws of Michigan,” ibid., p.92; ‘“‘A Pleasant Disap- 
pointment,” ibid., pp. 100-101. An account of a visit to a heronry and other bird notes; 
“Turkey Buzzard Breeding in Michigan,” ibid., p. 141. Notes the breeding of this and 
other species along the Kalamazoo river ; “‘ Winter Birds with Dates,” ibid., p. 149. 

White, S. E., 1892. “The Olive-backed Thrush,” Ornithologist and Odlogist, Vol. 
XVII, pp. 114-115. -Notes from Kent county and Mackinac Island. 

White, S. E., 1893. “Birds Observed on Mackinac Island, Michigan, During the 
Summers of 1889, 1890 and 1891.” The Auk, Vol. X, No. 3, July, 1893, pp. 221-230. 
Notes, often quite copious, are made on 148 species. 

Wolcott, Robt. H., 1884. ‘“ Notes from Grand Rapids, Michigan,” Ornithologist and 
Odlogist, Vol. IX, p. 62. Refers to early spring birds. 

Wood, A. H., 1884. “The Black-backed Woodpecker,” Ornithologist and Odlogist, 
Vol. [X, p. 62. Specimens noted thirty miles north of Mackinaw. 
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BIRDS OF MICHIGAN. 


Orper PYGOPODES. Drvine Brrps. 


SusporDER PODICIPEDES. GRrReEBEs. 
Famity PODICIPIDAS. Greses; Hexi—-Divers. 


These curious birds are mostly confined to the water and are great divers. said to 
dodge even the rifle ball. 


GENUS HCHMOPHORUS Cougs. 


1-1-(845). MHehmophorus occidentalis (Lawr.). Wrstern GREBE. 


Very rare; probably accidental; one specimen killed near Lansing and now in the 
collection of Mr. C. H. Davis; one specimen reported in catalogue of “ Kent Scientific 
Institute’ by E. L. Mosley ; included in “ Butler’s Birds of Indiana.” 


Genus COLYMBUS Linn. 


2-2-(847). Colymbus holbellii ( Reinh.). Rep-neckrep GreBE; HoLBasiL’s GREBE. 

Very rare; migrant; we have one from Saginaw Bay; “ One taken by Prof. Smith at 
Hillsdale, in the spring of 1890, and now in the Hillsdale College museum” ( F. M. 
Falconer); taken by S. E. White off Mackinac Island; * taken occasionally at Sault 
Ste. Marie” (C.S. Osborn). This species is included in the list of Fox and in that of 
Dr. A. Sager of 1839. 


3-3-(S48 ). Colymbus auritus Linn. Hornep Greer. 


Common throughout the state; “one taken Feb. 26, 1892, snow bound in Pittsford 
township. Hillsdale county ” (A. H. Boies ); * tolerably common spring and fall migrant 
on Saginaw Bay, common on Heisterman’s Island during the fall months, a perfect 
albino was taken, Oct., 1883” (N. A. Eddy ); “took four males and two females at Port 
Sanilac which are now mounted and in my collection, saw several along lake shore 
from May 15 to July 1. I think they breed on Black River, six miles west of here” 
(W. A. Oldfield); fall and spring migrant; occasional in summer; “northern U.S.” 
(Jordan); “Iron Mountain, May 18, 1890” (E. E. Brewster); “Keweenaw Point” 
(Kneeland); breeds; nests in May, on bogs in marshes; “breeds in Wayne county ” 
(B. W. Swales); O. B, Warren informs me that, though a rare migrant at Albion, it is 
very common in the marshes of the St. Joseph and Paw Paw rivers where it breeds 
abundantly ; a fine male was taken by J. B. Purdy at Plymouth; “rare transient in 
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Kalamazoo county in spring and autumn” (Dr. M. Gibbs); “rivers of Michigan” 
(Davie’s Nests and Eggs of North American Birds, p.3); eggs, five to nine, immacu- 
late, yellowish, smooth; “breeds among the lakes and marshes of northern Indiana in 
considerable numbers” ( Butler’s Birds of Indiana). 


GrNnus PODILYMBUS Lgss. 


4-6-(852). Podilymbus podiceps (Linn.). * Prep-sr1LLED GREBE; CAROLINA GREBE ; 
Hevwu-piver; Warer-witcH; Dipper; DipapprrR DABCHICK. 

Very common ; “throughout the state and easily shot by the skillful hunter” (A. 
H. Boies); April till fall ; “Monroe County” (Jerome Trombley ); Mackinac Island” 
(S. E. White); “common at Iron Mountain, Dickinson County ” (EK. E. Brewster ) ; 
* Keweenaw Point” (Kneeland); breeds; nests as in last species; “found breeding 
on St. Clair Flats” (W.H. Collins, Odlogist, Vol. V, p.19); “very common at Port 
Sanilac in spring and summer, breeds in creeks along the lake shore” ( W. A. Oldfield ); 
“breeds abundantly about St. Joseph” (O. B. Warren); ‘Geo. Sprague of Kalama- 
zoo, secured thirty-two eggs in a half day, about ponds and lakes” ( Dr. M. Gibbs); 
eggs, five to nine, rough, dirty yellowish white. The nest of this species often floats. 
This queer tailless bird is the cause of many stories told by hunters. They report that 
it will dodge a bullet as the most skillful hunter seldom takes one. It certainly might 
and generally would dive even after receiving a mortal wound. Prof. James Satterlee, 
Greenville, writes me: ‘This comes from the habit of diving so quickly after the 
flash of the gun. I shot five in one day with my rifle.” Geo. D. Sones writes: “They 
dive at sight of flash, and so escape the bullet,” as he has actually observed many 
times. 


SuBORDER CHEPPHI. Loons anp AuvkKs. 
Famity URINATORID® Loons. 
These are pre-eminent water birds, noted for swimming and diving. 


Genus URINATOR Cov. 


Loon, 
5-7-(840),. Urinator imber (Gunn.). * Loon: Grear NortHern Diver. 


Very abundant in spring, summer and autumn; throughout the state; Grand 


* All species starred were reported from Locke, Ingham County, by the iate ur, H. A. Atkins, 


28 


218 STATE AGRICULTURAL COLLEGE BULLETINS. 


Traverse Co.” (Dr. M. L. Leach ); “ nests have been found in Washtenaw Co. on musk- 
rat houses about marshy lakes” (L. W. Watkins ); common on Lake Erie and Raisin 
River (Jerome Trombley ); “tolerably common on Saginaw Bay where numbers are 
taken in the numerous fish nets, especially in the spring, observed on Lake Huron off 
Sand Beach” (N. A. Eddy); “quite common at Port Sanilac in May to July 15. I 
took eleven this spring which are mounted and in my collection. They get in the trap 
nets set for fish, and as they cannot rise over them they fall an easy prey ” ( W. A. Old- 
field ); “ Mackinac Island” (S. E. White); “common at Iron Mountain” (E. E. 
Brewster ); ‘‘ Keweenaw Point” ( Kneeland ); “common migrant at Albion, and breeds 
commonly at Palmer, Marquette Co.” (O. B. Warren ); breeds plenteously ; nests in ° 
May, in marshes, on large masses of grass, sedges, etc.; eggs two, very rarely three; 
elongate, olive brown or drab, spotted with darker, often almost black markings ; seen 
in winter; “will carry their young on their backs, even when flying from one lake to 
another for two miles” (A. H. Whitehead). Dr. Atkins took several of these birds 
in March and April. I have taken them, or seen them in nearly all seasons of the 
year. 


6-9-(842). Urinator areticus (Linn.). Buack-rHroatep Loon; BLAck-THROATED 
DIveER. 


Exceedingly rare; Lake Michigan; winter; “occasionally on Lake Michigan” 


( Gibbs’ Birds of Michigan ); ‘“‘ Upper Peninsula” (A. H. Boies); ‘“ Keweenaw Point ” 
( Kneeland ). 


7-11-(844). Urinator lumme ( Gunn.). Rep-rHRoaTED Loon ; Rep-rHoATED Diver, 


Rather common ; “throughout the state, have taken several alive on snow in winter ” 
(A. H. Boies); winter; migrates north in spring ; found on lakes and rivers in all parts 
of the state ; ‘‘almost a yearly visitor in Kalamazoo Co.” ( Dr. M. Gibbs); “ Keweenaw 
Point” (Kneeland ); “found breeding at Green Bay, Wisconsin” ( Prof. Ludwig 
Kumlein ); “ breeds in arctic regions” ( Dr. A, K. Fisher ). 


Famity ALCIDAS. Tue AvkKSsS. 


These curious water birds are specially marine and it is doubtful if they belong to 
our fauna ; if ever seen here they are undoubtedly wanderers. 


GrENus FRATERCULA Briss. 


8-13-(854). Fratercula arctica (Linn.). Common Purrin. 


“ Rare straggler ” (Gibbs’ Birds of Michigan); ‘have never heard of one on Lake 
Superior” (C.S. Osborn), I think this of doubtful occurrence in Michigan. 


Genus SYNTHLIBORAMPHUS Branpvt. 


9-21-(864). Synthliboramphus antiquus (Gmel.). Anctent Murrever; Brack- 
MURRELET. 


Prof. Ludwig Kumlein writes me that he has taken one specimen at Lake Koshko- 
nong, Wisconsin, and one on Lake Michigan. One was shot late in October by Rev, 
G. E. Gordon on Lake Koshkonong, Wisconsin (Geo. B. Sennett in the Auk for 
January, 1884). Coues says one straggler taken in Wisconsin. 
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Genus CEPPHUS Patu. 


10-27-( 871). Cepphus grylle ( Zinn.) Brack GuILLEenmor. 


““Not rare in Upper Peninsula, occasional seasons” (Dr. M. Gibbs); “ may occur as 
a rare straggler” ( Prof. Ludwig Kumlein); “very rare even as an accidental visitor ” 
(C. S. Osborn ). 


Genus URIA Briss. 


11-80-(S74). Uria troile (Linn.). Murre. 
“ Occasionally taken on Lake Superior ” ( Gibbs’ Birds of Michigan). I think this a 
doubtful Michigan bird ; “‘so do I—also‘all the other Alcide ” ( Robt. Ridgway ). 


GrENnus ALCA LINN. 


12-32-(S877). Alea torda Linn. Razor-BiLLep AUK. 

“ Trregular visitor to Northern Peninsula” ( Gibbs’ Birds of Michigan ); I have heard 
of one captured, but even this is not well authenticated” (C.S. Osborn ); “the chances 
are one hundred to one against the five preceding species appearing in Michigan even 
as wanderers, especially is this true of Fratercula arctica” (Prof. J. A. Allen); “I 
concur with Prof. Allen” (A. H. Boies NE 


Genus ALLE Link. 


13-34-(863 ). Alle alle (Linn.). Sea Dove; Dovexte. 
The late W. H. Collins reported killing one on Detroit River, Noy. 30, 1881 (O. and 
O., Vol. VII, p. 111. 


OrpER LONGIPENNES. lLone-winacEep SwiIMMERSs. 


Famity STERCORARIID®. Sxvuas anp JAEGERS. 
GrENus STERCORARIUS Briss. 


14-36-( 765). Stercorarius pomarinus (Temm.). Pomartne JAEGER. 


Very rare; one taken on Beaver Island, Michigan, by Prof. Ludwig Kumlein, 
Reported ( Butler’s Birds of Ind.) from Lake Michigan; E. L. Mosley reports a speci- 
* men shot at Sandusky, O., October, 1889; the late W. H. Collins reported one specimen 
taken on Detroit River, and now in the collection of the Museum of Comparative 
Zodlogy, Cambridge, Massachusetts. 


Famity LARIDA. Guts anp TrErRNs. 


More common near the Great Lakes; feed on fish and meat; the larger gulls often 
accompany vessels. 


Suspramity LARINAD. Gutts. 
GrFnus RISSA LEAoH. 


15-40-(782). Rissa tridaetyla (Linn.), Kirriwake; Kirrrwake GULL. 


“Rare accidental visitor” (Gibbs’ Birds of Michigan ); “rare at Mackinac Island” 
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(S. E. White ); “arctic regions south in winter to New York” (Jordan). I think this 
a doubtful Michigan species. Dr. Gibbs informs me that it is reported from Mackinac 
Island. 


Genus LARUS Linn. 


16-42-(768). Larus glauens Brunn. Guaucous Gut; Ich GULL. 


Rare ; “ Upper Peninsula and one taken at Klinger’s Lake, St. Joseph county, 1892” 
(A. H. Boies); “ Lake Michigan” (Butler’s Birds of Ind.); Prof. Ludwig Kumlein 
reports taking several specimens at Milwaukee, Wis.; “south in winter to New York” 
(Jordan ); embraced in the University list at Ann Arbor, and in the lists of Miles, 
Sager and Boies. 


17-43-( 769). Larus leucopterus Faber. Icetanp GuitL; WuHitr-winGep GULL. 


Rare ; “ Lake Michigan, winter” ( Butler’s Birds of Ind.); about all the great lakes; 
“rare on Lake Erie” (Jerome Trombley ); “south to New York” (Jordan ). 


18-47-(771). Larus marinus Linn. Great BLacK-BACKED GULL. 


“Kent county, March 28, 1889, and very rare migrant at Mackinac Island” (S. E. 
White); “winter visitant on Lake Michigan, Dr. Velie, Ridgway’s list of birds of 
Illinois, 1874 ” ( Gibbs’s Birds of Michigan ). 


19-51la-(773). Larus argentatus smithsonianus Cowes. AMERICAN HERRING GULL; 
SMITHSONIAN GULL. 


Very abundant ; throughout the state ; migrant and winter resident; breeds ; “ nests 
abundantly on Isle Royal, Michigan” (Frank 8. Daggett in O. and O., Vol. XV, p. 99); 
observed once in January when the river was free of ice, when several were seen on 
Saginaw Bay, common in spring, rarely seen in summer, but old and young are abund- 
ant in fall, formerly bred on Heisterman’s and other islands on Saginaw Bay, possibly 
breeds now on Charity Islands” (N. A. Eddy); “common at St. Joseph in spring and 
autumn, many remaining through the winter. They are often seen in flocks. They 
follow the tugs for refuse, and are very common at Marquette” (O. B. Warren ); “com- 
mon in spring, summer and fall, and are seen occasionally in winter, nest abundantly 
on Thunder Bay Island, off Alpena” (W. A. Oldfield); ‘nests very extensively on 
bummocks on the ground at Gull Island, east of Escanaba” (L. W. Watkins) “ breeds 
at Mackinac Island, and is common on the Grand river at Grand Rapids” (S. E. White); 
“common on Lake Erie ” (Jerome Trombley ); “ Keweenaw Point” (Kneeland). This 
and Bonaparte’s Gull are often seen as far inland as Lansing. They are common along 
all the great lakes. C.S. Osborn writes me that Gulls deposit barrels of eggs on the 
rocky islands of Georgian Bay. These eggs are gathered by thousands and eaten by 
fishermen, or used in manufacturing eggine or egg albumen. The number is simply 
marvelous. See interesting article by Frank S. Daggett in O. and O., Vol. XV, 1890, 
p. 99. It is stated that some of the very numerous nests at Isle Royale were on the 
unstable icebergs. 


20-54-(778). Larus delawarensis Ord. RinG-rittEep GULL. 

Common throughout -the 'state; migrant and {winter resident ; ‘‘not uncommon, 
migrant at St. Joseph” (O. B. Warren ); A. H. Boies says this is a summer resident ; 
“Kent county and common migrant at Mackinac Island” (S. E. White); “ frequently 
seen in spring” (Jerome Trombley ); “ breeds in Northern Peninsula” ( Prof. Ludwig 
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Kumlein ); “breeds abundantly on Gull Island, in Lake Michigan, twenty-five miles 
southeast of Escanaba” (Ed. VanWinkle in Odlogist, Vol. X, p. 114); “all United 
States south to Mexico” (Jordan ). 


Laughing Gull. 


21-58-(786). Larus atricilla Linn. LaucHine Guitu; Brlack-HEADED GULL. 

“Very abundant on the Great Lakes, probably breeds in the Northern Peninsula ” 
( Gibbs’ Birds of Michigan ); “one shot on the lake shore north of Port Sanilac” ( W. 
A. Oldfield ); very rare; “north if it occur at'all” (Dr, A. K. Fisher); “fairly com- 
mon” (Prof. Ludwig Kumlein); “common migrant on Lake Erie” (Jerome Tromb- 
ley ); “one killed in Washtenaw county in 1884” (L. W. Watkins). This species is 
given in Dr. Sager’s list of 1839. 


22-59-(787). Larus franklinii Sw. and Rich. FRanxKwrn’s GULL. 


“ Not rare on Lake Michigan during winter and spring ” ( Gibbs’ Birds of Michigan ); 
“occasional migrant and rare winter visitor in Indiana” (Butler’s Birds of Ind.); 
“chiefly west of the Mississippi” ( Jordan ). 


23-60-(7S88 ). Larus philadelphia (Ord.). Bonaparre’s GuLtL; Bonaparte’s Rosy 
GULL. 


Rather common in spring and fall; “ throughout the state” (A. H. Boies ); often 
seen inland; frequently killed at Lansing; “abundant on Saginaw Bay in fall, 
immense numbers are seen at times, old and young were seen August 8 and 9, 1889, on 
the Bay not far from Little Charity Islands, where, I am told, a few breed” (N. A. 
Eddy ); taken in Oakland Co. by J. B. Purdy; “ about our inland lakes” ( Dr. W. C. 
Brownell ); “rather rare in Kalamazoo county” ( Dr. M. Gibbs); Dr. Gibbs is reported 
to have seen a flock on Mackinac Island; “ occasionally seen at St. Joseph, in spring 
migrations” (O. B. Warren ); found breeding on St. Clair flats, by W. H. Collins ( Bull. 
Nutt. O. Club, Vol. V, p. 61 ); “occasionally in spring in Monroe county” (Jerome 
Trombley ); “ Keweenaw Point” ( Kneeland); “ breed near Escanaba ” ( Prof. Ludwig 
Kumlein ); ‘occasionally seen in flocks on the lake at Port Sanilac in spring and 
summer ” (W. A. Oldfield ). 


GENUS XEMA L@acH. 


24-62-(790). Nema sabinii (Sab.). Sapinn’s GuLL ; FoRKED-TAILED GULL. 
‘“‘Lake Michigan” ( Butler’s Birds of Ind.); “South to New York” (Jordan). 
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SupramMity STERNINA. Terns; SEA SwALLows. 


Genus GELOCHELIDON Brerum. 


25-63-(792). Gelochelidon nilotica ( Hasselg.). GuLL-BiLLeD Tern; Marsu TERN 

Rather common ; “a straggler and rather rare in Kalamazoo county ” ( Dr. M. Gibbs); 
Great Lakes; often abundant on Lake Michigan; “often common on Lake Erie” 
(Jerome Trombley ); ‘Ohio, Illinois and Michigan” ( Butler’s Birds of Indiana, p. 108 ); 
“breeds on St. Clair Flats” (A. B. Covert ); R. H. Wolcott saw it at St. Clair Flats, 
July 20, 1898. 


GENUS STERNA LINN. 


26-64-(793). Sterna tschegraya Lepech. Caspian Tern; Impertat TERN. 


Very rare; probably a straggler; one taken by the late W. H. Collins of Detroit is 
now in the National Museum ; Great Lakes. Seen by Robert H. Wolcott at St. Clair 
Flats, July 20, 1893; winter; “taken repeatedly at Mackinac Island, identification cer- 
tain” (S. E. White ); said to breed on islands of Lake Michigan (see Davie’s Nests and 
Eggs of North American Birds, p. 33); breeds abundantly on Gull Island, twenty-five 
miles southeast of Escanaba. (Ed. VanWinkle in Odlogist, Vol. X, p. 114); nest ina 
slight hollow in the ground; eggs, two or three, dark drab or greenish buff, spotted 
with brown and lilac; Prof. Ludwig Kumlein has taken several sets of eggs at Green 
Bay, Wisconsin. : 


27-65-(794). Sterna maxima Bodd. Royau Tern; Cayenne TERN. 


Rare; spring and summer; Lake Michigan; “rare summer visitant, occasionally 
taken on Lake Michigan in late spring” (Gibbs’ Birds of Michigan ); ‘common but 
less so than the preceding at Mackinac Island” (S. EK. White); ‘“ Upper, Peninsula” 
( A. H. Boies); see Butler’s Birds of Indiana, p. 108. 


28-69-(798). Sterna forsteri Nutt. Forsrer’s Tern. 


Not common; spring, summer and autumn; “ Hillsdale county” (A. H. Boies ); 
“ breeds on St. Clair Flats” ( A. B. Covert ); “quite common at Port Sanilac, and breeds 
at St. Clair Flats, where I have taken eggs” ( W. A. Oldfield ); “ breeds freely in Upper 
Peninsula” (Prof. Ludwig Kumlein); “breeds on shore of Lake Superior” (H. 
Nehrling ). 


29-70-(797). Sterna hirundo Linn. Common Tern ; Witson’s TERN ; SEA SwaLow. 


Common; migrant; ‘‘common on Saginaw Bay in fall, a few breed on Heisterman’s 
Island, nesting on top of the muskrats’ houses in marshes” (N. A. Eddy ); ** common 
on Lake Erie” (Jerome Trombley ); seen at St. Clair Flats, July 20, by Robt. H. Wol- 
cott; “rather common migrant at St. Joseph” (O. B. Warren ); “ breeds on St. Clair 
Flats” (A.B. Covert ); “throughout the summer in northern Indiana, where it may 
breed” ( Butler’s Birds of Indiana); T. G. White saw a specimen on Mackinac Island, 
- August 28, 1890; ‘“‘ Keweenaw Point” (Kneelknd); “breeds in Upper Peninsula” 
( Prof. Ludwig Kumlein ); nests on ground ; eggs four, very variable, often pinkish drab, 
spotted with brown or gray ; nests rude, This bird is embraced in Dr. A. Sager’s list 
of 1839. 
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30-71-(799). Sterna paradiswa Brunn. Arctic Tern. 


“Not a common migrant” (Gibbs’ Birds of Michigan); “south to New York” 
(Jordan ); ‘““sometimes breeds at Lake Koshkonong, Wis.” ( Prof. Ludwig Kumlein ). 


Roseate Tern. 


31-72-(800). Sterna dougaili Montag. Rosrare Tern. 


Rare ; probably a straggler ; Lake Michigan ; “occasional visitor” ( Gibbs’ Birds of 
Michigan ); one specimen recorded in catalogue of the Birds of Michigan in the museum 
of Kent Scientific Institute at Grand Rapids, by E. L. Moseley ; Prof. Smith shot two 
from a flock of five, in Hillsdale, in the spring of 1892” (F.M. Falkner); “common on 
Lake Erie and Raisin River” (Jerome Trombley ); “ probable summer resident ” ( Dr. 
J. B. Steere ). 


32-74-(S801). Sterna antillarum Less. Least Tern. 


Given in Gibbs’ Birds of Michigan; O. B. Warren teils me there is one in Albion 
College museum, taken near Albion ; “reported as a summer resident in Norther Indi- 
ana” ( Butler’s Birds of Indiana); “have aset of eggs taken on Mitchell’s Bay, Lake 
St. Clair” (W. A. Oldfield); “certainly breeds at St. Clair Flats” (Dr. W. C. 
Brownell ). 


33-75-(804). Sterna fuliginosa Gmel. Soory Tern. 


Dr. G. W. Topping of DeWitt, is authority for one having been taken near DeWitt 
in the spring of 1880. Coues says “along the Atlantic coast ;” Ridgway says “north 
to Carolinas, casually to New England; if taken in Michigan its occurrence was 
doubtless a rare accident. 


GENUS HYDROCHELIDON Borer. 


34-77-(306). Hydrochelidon nigra surinamensis Gmel. Buack Tern; SuHort- 
TAILED TERN. 


Abundant; spring and summer ; “ Hillsdale Co.” (A. H. Boies); “ have shot them as 
they flew over at Port Sanilac” (W. A. Oldfield ); ‘“ Mackinac Island” where several 
were seen by Dr, M. Gibbs (S. E. White); taken at St. Clair Flats by W. H. Collins 
(Bull. Nutt. O. Club, Vol. V, p. 61); “rare at Bay City, probably breeds however, in the 


surrounding marshes. Observed at Heisterman’s Island and at St. Clair Flats” ( N. 
A. Eddy ); “common on Lake Erie and Raisin River” (Jerome Trombley ); ‘nests on 
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floating debris at St. Clair Flats” ( W. A. Davidson ); Robt. H. Wolcott found a nest 
with three eggs at St. Clair Flats, July 20, 1893 ; “common at Saginaw” ( Miles’ Birds 
of Michigan ); ‘‘ Kent Co.” (S. E. White); breeds; “abundant breeder in Wayne Co.” 
( B. H. Swales ); “ probably raises two broods” (Amos W. Butler ; nests about lakes in 
June on hummocks on the ground, often built up several inches ; eggs three, greenish, 
“and spotted” (Gibbs). 


OrpER STEGANOPODES. ToripatMaTE SwIimMMERs. 


Famity ANHINGIDA. THe ANHINGAS. 


Long, slim birds. 
GrENus ANHINGA Bagtss. 
35-118-( 760). Anhinga anhinga (Linn). Anninca, Darter, SNAKE Birp, WATER 
TURKEY. 


I place this bird in the list on authority of Mr. Charles Drury, who says that there 
is a specimen in a collection in Cincinnati that was taken at Sault Ste. Marie. 


Famity PHALACROCORACIDAD. Cormorants. 


Heavy hooked-billed birds ; food, fish ; they do not plunge, but dive for their food, 


Genus PHALACROCORAX Briss. 


36-119-(750). Phalacrocorax carbo (Linn.), Cormorant. 


“An occasional visitor” (Gibbs’ Birds of Michigan); of doubtful occurrence in 
Michigan. 


37-120-(751). Phalacrocorax dilophus (Sw. and Rich.). Dousin-crEstep Cor- 
MORANT. 


“Common at times” (Dr. M. Gibbs ); migrant or winter resident” “ Southern Mich- 
igan, Hillsdale County” (A. H. Boies ); “our commonest species” (Jordan); “ breeds 
in great numbers in Wisconsin” ( Davie’s Nests and Eggs of North American Birds ). 
Dr. Ezra S. Holmes, of Grand Rapids, has_a fine male which he took in Northern 
Indiana, just over the Michigan line, and Mr. Levi Broas took a fine female near Ionia, 
which is now in our museum; one was shot at Pine Lake, August 1893, and is in the 
collection of Mr. C. J. Davis of Lansing. 


Famity PELECANIDAS. PeEticans. 


Heavy birds with long, hooked beaks; large pouch beneath the lower jaw ; food, fish; 
either plunge for or scoop up their food. 
GrENus PELECANUS Linn. 


38-125-(748 ). Pelecanus erythrorhynehos Gmel. AmpricAN WHITE PELICAN. 


Very rare; ‘“ Hillsdale and Lenawee Co’s.” (A. H. Boies); ‘one killed on Saginaw 
Bay, one in St. Joseph Co., and it has been seen in the Upper Peninsula” (Dr. M. 
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Gibbs); one killed in Allegan Co. (O. and O., Vol. XVII, 1892, p. 143); one in museum 
from Berrien Co.; “one taken at Tecumseh, Lenawee Co., in 1882” (L. W. Watkins); 
“two killed in a flock of forty or fifty, at Cambria, Mich., and now mounted in a store 
in Hillsdale” (F'. M. Falconer ); ‘‘ Keweenaw Point” ( Kneeland ). 


OrpeR ANSERES. LAmELLIROSTRAL SWIMMERS. 


Famity ANATIDA. Ducks, GEESE AND SWANs. 


Birds with thick feathers, lamellate bills, palmate feet; food, mostly vegetable ; some 
insects, etc. 


SusBpFaAMILY MERGINAS. MERGANSERS. 


Genus MERGANSER Briss. 


39-129-(743). Merganser americanus (Cass.). AMERICAN MERGANSER ; MERGAN- 
SER ; GOOSANDER; FrsH Duck. 


Common; “throughout the state” (A. H. Boies); migrant or winter resident; 
reported from St. Clair Flats ; “ have seen acres of water covered by them in spring” 
(Dr. W. C. Brownell ); “ occasionally see one or two on the lake at Port Sanilac” ( W. 
A. Oldfield ); “common at St. Joseph” (O. B. Warren); “ Kent Co. and summer resi- 
dent at Mackinac Island” (S. E. White); ‘common at Iron Mountain” (EK. E. Brews- 
ter); “Keweenaw Point” (Kneeland); “common migrant on Lake Erie” (Jerome 
Trombley ); included in Dr. Sager’s list of 1839; occasionally a summer resident, 
especially in the northern part of this state, where it may breed. This fine bird is very 
common at Saginaw Bay and about all the lakes in spring and fall; it is not fit for 
table use; ‘“‘tolerably common at Heisterman’s Island, Saginaw Bay, in the fall where 
I started an old bird with brood, June 4, 1888, as I did not take her, I may be mistaken 
in identification ” (N. A. Eddy). 


Red-breasted Merganser, natural size. 


40-130-(744). Merganser serrator (Zinn.). Rep-sreasteD MERGANSER. 


Rare ; migrant ; winter resident ; often in large flocks ; we have it from Saginaw Bay ; 
taken at Plymouth by J. B. Purdy; “common on Saginaw Bay” (N. A. Eddy ); A. A. 
Boies reports it from St. Joseph Co.; “common migrant on Lake Erie” (Jerome 
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Trombley ); “ Keweenaw Point” ( Kneeland ); “ breeds in Northern Peninsula ” ( Prof. 
Ludwig Kumlein ); Mr. 8. E. White took nine eggs from a nest on Round Island, near 
Mackinac Island, the nest was near the water’s edge under a low cedar. Dr. A. K. 
Fisher thinks it doubtful if it breeds in Michigan. This Merganser is given in Sager’s 
list of 1839, 


GENUS LOPHODYTES REro#. 


41-131-(745). Lophodytes cucullatus (ZLinn.) *Hooprp MrrGanser; SAw-BILL; 
Top-KNOT. 


Very abundant; ‘throughout the state” (A. H. Boies); migrant; “Kent Co. and 
Mackinac Island” (S. E. White); “common at St. Joseph” (O. B. Warren); “ occas- 
ionally shot along the shore by Port Sanilac. I have taken two males” ( W. A. Old- 
field ); “I found this species tolerably common on Heisterman’s Island, October, 1888 ” 
(N. A. Eddy); ‘‘common at Iron Mountain” (E. E. Brewster); “Keweenaw Point” 
( Kneeland ); “common migrant on Lake Erie” (Jerome Trombley ); taken at Plymouth 
by J, B. Purdy ; taken frequently at Pine Lake ; in April and September ; may breed 
as it is occasionally taken in summer; “doubtless breeds, eggs usually ten to twelve, 
may range from six to eighteen” (Amos W. Butler); said to nest in hollow trees; 
“feeds on snails and crabs, excellent table duck ” (J. H. Whitehead ); ‘“ flesh almost as 
rank as that of the two preceding ” ( Ludwig Kumlein ); this is one of our handsomest 
ducks. In California this duck is not noticed by hunters. as it has no value in the 
market. 


Genus ANAS LINN. 


42-132-(707). Anas boschas Linn. *Mavitarp; Matuarp Duck; GREEN Heap. 


Very abundant; throughout the entire state; summer months, though usually a 
migrant; March, April, September and October ; reported common in Kalamazoo and 
Wayne counties ; “abundant in Monroe Co.” (Jerome Trombley ); “abundant through- 
out the state” (A,H. Boies); “common, breeds, a pair or so breed each year at 
Heisterman’s Island, Saginaw Bay. The female of this species and both sexes of the 
next are all known as gray ducks” (N. A. Eddy); “flocks often seen in the lake and 
creeks at Port Sanilac, but it does not breed here” (W. A. Oldfield); “nests by 
thousands at St. Clair Flats” (Dr. W. C. Brownell); “common migrant at Albion and 
St. Joseph, where only a few remain now to breed owing to persecution by hunters” 
(O. B. Warren ); “very common in Kent Co. and rather rare migrant at Mackinac 
Island” (S. E. White ); “ Keweenaw Point” (Kneeland ); breeds ; nests on the ground ; 
Dr. Gibbs reports a nest in a hollow tree; nest elaborate; eggs six to twelve, color 
dirty white to olive green ; excellent game bird. Our domestic ducks come largely 
from this species. 


43-133-(708). Anas obscura Gmel. Brack Duck; Dusky Duck. 


Common in fall and spring ; occasional in fall and summer ; * migrant and occasional 
summer resident in Northern Indiana” ( Butler’s Birds of Indiana); “ throughout the 
entire state” (A. H. Boies); “common migrant at Albion, St. Joseph, and Palmer, 
Marquette Co.” (O. B. Warren); ‘“ Keweenaw Point” ( Kneeland ); reported from Bois 
Blanc Island; ‘“ Monroe Co.” (Jerome Trombley ); “undoubtedly breeds” (Dr. M. 
Gibbs); “Mr. W. A. Davidson took a nest at St. Clair Flats” ( Dr. W. C. Brownell ); 
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“occasionally seen in flocks at Port Sanilac, in spring and fall. I took one set of six 
eggs at St. Clair Flats” ( W. A. Oldfield); Dr. J. B. Steere gives it as a questionable 
summer resident ; Prof. Ludwig Kumlein writes me that this duck breeds in Northern 
Wisconsin, and without doubt in our Northern Peninsula. ‘‘Common in fall, without 
doubt breeds, as I have seen a pair in our marshes in the breeding season which I am 
confident had a nest” (N. A. Eddy ). 


44-135-(711). Anas strepera Linn. *GADWALL. 


“Common throughout the entire state” (A. H. Boies ); “ common migrant at Albion, 
but only occasional at St. Joseph” (O. B. Warren ) “ occasionally one shot in winter at 
Port Sanilac” ( W. A. Oldfield); April and October ; migrant ; “ breeds in the Northern 
Peninsula” (Prof. Ludwig Kumlein ); “ Keweenaw Point” (Kneeland ); often taken at 
Park and Pine lakes, near Lansing; Dr. J.B. Steere gives it as a summer resident 
with a question mark ; included in Sager’s list of 1839. 


45-1387-(713 ). Anas americana Gmel. BaLppatE; AMERICAN WIDGEON. 


Common ; migrant ; April, May and October ; ‘common in Monroe county, but not 
known to breed” (Jerome Trombley ); “ quite common in spring, summer and fall at 
Port Sanilac” ( W. A. Oldfield ); “migrant at Albion and St. Joseph ” (O. B. Warren); 
reported common at St. Clair Flats; “common in Kent Co.” (S. E. White); Dr. J. B. 
Steere gives it as a doubtful summer resident ; “rare summer resident in Northern 
Indiana, where it breeds” ( Butler’s Birds of Indiana); ‘‘ Keweenaw Point” (Knee- 
land); we have fine specimens in our museum taken at Pine lake. This species is 
included in Dr. A. Sager’s list of 1839. 


46-139-(715 ). Anas carolinensis Gmel. GREEN-WINGED TEAL, 


Common ; “throughout the state” (A. H. Boies); migrant ; May and October; taken 
at Pine lake near the college ; this and the four succeeding species all taken at Plymouth 
by J. B. Purdy ; “ quite common in spring, summer and fall at Port Sanilac and breeds 
on St. Clair Flats” (W. A. Oldfield); “ Keweenaw Point” (Kneeland); “migrant in 
Monroe Co.” (Jerome Trombley ); “breeds at St. Clair Flats” ( Dr. W. C. Brownell ); 
“rare migrant at Albion, but common at St. Joseph, where it occasionally breeds ” 
(O. B. Warren); one of our best table ducks; “tolerably common on Saginaw Bay ” 
(N. A. Eddy ). 


47-140-(716). Anas discors Linn. BuurE-wincep TRAt. 


Very common ; “ throughout the state” (A. H. Boies); April and October ; usually 
a migrant ; “summer resident” ( Dr. J. B. Steere ); “common in spring, abundant in 
fall, no doubt but what it breeds” (N. A. Eddy); “quite common at Port Sanilac in 
spring, summer and fall. I have taken eggs at St. Clair Flats” (W. A. Oldfield ); “two 
nests found and eggs taken by S. E. White in Allegan Co., May 28, 1891; “found 
breeding at the mouth of Kalamazoo river” (Dr. M. Gibbs ); “ common at Albion, and 
very common at St. Joseph, where it breeds ” (O. B. Warren ); “ occasionally breeds in 
Monroe Co.” ( Jerome Trombley ); “surely breeds at St. Clair Flats ” ( Dr. W. C. Brow- 
nell ); “breeds at Sault Ste. Marie” (C.S. Osborn ); “ Keweenaw Point ” (Kneeland); 
nests on ground, in swamp grass; eggs twelve. Mr. J.B. Purdy writes me that he has 
frequently taken the young, some of which were yet unable to fly, at Plymouth. 
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GENUS SPATULA Borer. 


Shoveler, one-fourth natural size. 


48-142-(718). Spatula clypeata (Linn.). SHOVELER ; SPOON-BILL. 


Very common migrant; “breeds in the Northern Peninsula” (Prof. L. Kumlein ); 
bill very broad; lamellze of bill very marked ; taken frequently at Pine lake, near here, 
in April and May; Dr. Steere gives it as a questionable summer resident ; “‘ probably 
breeds in Northern Indiana” (Amos W. Butler ); “St. Joseph and Monroe counties” 
(A. H. Boies); “common on Lake Erie” (Jerome Trombley); “common migrant at 
Albion and St. Joseph” (O. B. Warren); “ Keweenaw Point” ( Kneeland ); in Sager’s 
list of 1839. 

Genus DAFILA STEPH. 


Pintail, female, natural size. 
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49-143-(710 ). Dafila acuta ( Zinz.). Pryrain; Spricrai.. 


Rather common ; “throughout the state” ( A. H. Boies ); “ Keweenaw Point ” (Knee- 
land ); migrant and possibly winter resident; September and May; ‘Monroe Co.” 
(Jerome Trombley ); “ never saw it in January ” (Dr. M. Gibbs); “ have shot many of 
these in the fall at Port Sanilac” (W. A. Oldfield ); “tolerably common in spring and 
fall on Saginaw Bay” (N. A. Eddy); reported common at St. Clair Flats ; “ migrant” 
(Dr. J. B. Steere); “doubtful winter ‘resident” (Amos W. Butler); embraced in 
Sager’s list of 1839. 

Genus AIX Borr. 


Wood Duck, reduced. 


50-144-(719). Aix sponsa ( Linn.) *Woopv Duck; SummMrrR Duck; TreE Duck. 


Very common ; “throughout the entire state” (A. H. Boies ); I have it authentically 
reported from Kent, Monroe, Washtenaw, St. Clair and Muskegon counties and Mack- 
inac Island; “abundant summer resident, found breeding at Heisterman’s Island,” 
Saginaw Bay (N. A. Eddy); “breeds abundantly in this county—Sanilac—on Black 
River ” (W. A. Oldfield); “rare at Albion, but formerly very common, summer resident 
at St. Joseph” (O. B. Warren); “common at Iron Mountain” (EK. E. Brewster ); 
“Keweenaw Point” (Kneeland); summer resident; March, rarely February; to 
November; “once common but now rare in Monroe Co.” (Jerome Trombley ); S. E. 
White reports a male seen at Mackinac Island July 11, 1889; breeds abundantly ; 
nests in the topsor hollows of trees, hence called tree duck; eggs, dirty yellowish white ; 
one of our handsomest ducks; an excellent game bird; the males sometimes feed in 
flocks during the breeding season” (S. E. White). This beautiful bird was once 
very common on the Red Cedar, which passes by our college campus, where I have 
often taken it from April to October. Unfortunately these birds, formerly so common, 
are being rapidly thinned by hunters. 


Genus AYTHYA Bors. 


51-146-(723). Aythya americana (Zyt.). RepHEAD; AMERICAN PocHARD. 


Quite common; “throughout the entire state” (A. H. Boies); spring and fall; 
migrant ; ‘common on Lake Erie” (Jerome Trombley ; “ have shot it on the lake here 
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at Port Sanilac in fall, it does not breed here” (W. A. Oldfield ); rare at Albion” (O. 
B. Warren ); “abundant spring and fall, migrant” (N. A. Eddy); ““ Keweenaw Point” 
( Kneeland ); I also have reports from Kent and St. Clair counties; taken at Plymouth 
by J. B. Purdy; this is frequently taken at Pine lake, near here, in October ; found 
breeding at St. Clair Flats by W. H. Collins ( Bull. Nutt. O. Club, Vol. V, p.61). Davie, 
p. 58, mentions it as breeding in Michigan ; included in Sager’s list of 1839. 


52-147-(724). Aythya vallisneria ( Wils.). CANVAS-BACK. 

Not very common; taken on Detroit river by J. B. Purdy, migrant ; more abundant 
near the Great Lakes; “have known two shot at Port Sanilac, and think it passes in 
spring and fall” (W. A. Oldfield); “common on Lake Erie” (Jerome Trombley ); 
“sportsmen report taking it occasionally on Saginaw Bay, but I have never seen it in 
this locality. It is reported to meas tolerably common on St. Clair Flats” (N. A. 
Eddy ); “common at St. Clair Flats” (Dr. W. C. Brownell); “not found on inland 
lakes, but rarely taken at St. Clair Flats and Saginaw Bay” (A. H. Whitehead ); 
“Keweenaw Point” (Kneeland); “common where wild celery abounds, rare at Sault 
Ste. Marie” (C.S. Osborn ); perhaps our finest game duck. 


53-148-(720). Aythya marila nearetica Stejn. American Scaup Duck; GREATER 
Scaup Duck; GREATER BLUE-BILL; GREATER BLACKHRAD. 

Common; “migrant at Ann Arbor” (Dr. J. B. Steere); fall and spring, often very 
common in fall; migrant ; “abundant in spring and fall migrations at Saginaw Bay” 
(N. A. Eddy ); “quite common in the lake at Port Sanilac in fall. I have taken sev- 
eral” (W.A. Oldfield ); one nest reported by W. H. Collins from St. Clair Flats. (Bull. 
Nutt. O. Club, Vol. V, p. 61); “common on Lake Erie” ( Jerome Trombley ); “ Keweenaw 
Point” (Kneeland ); “Mr. Love Dockery collected two sets of their eggs on the rocky 
islands near Isle Royale, June, 1893,” (E. W. Durfee); taken at Plymouth by J. B, 
Purdy ; we find it very common at Pine Lake in October ; “ common game duck” ( Dr. 
W. C. Brownell). 


54-149-(721). Aythya affinis ( Hyt.). Lesser Scaup Duck; Lesser BLUE-BILL; 
Lesser BiLACKHEAD. 

Very abundant; migrant; taken plentifully at Pine Lake, five miles east of the 
college, in October and November ; “ common in Detroit markets” (Dr. W.C. Brownell); 
“very common migrant at Albion and St. Joseph” (O. B. Warren); “abundant spring 
and fall migrant at Saginaw Bay, one of our most common ducks at these times. I 
have taken them September 1. I think a few breed” (N. A. Eddy); “common at Iron 
Mountain” (KE. E. Brewster); “migrant at Ann Arbor” (Dr. J. B. Steere); ‘common 
on Lake Erie” (Jerome Trombley); one nest reported by W.H. Collins at St. Clair 
Flats. (Bull. Nutt. O. Club, Vol. V, p. 61); it very likely breeds here sparingly, north 
abundantly ; ‘This is a good game bird and decoys very easily” (S. E. White). 


55-149-(722). Aythya collaris (Donov.). Riyc-NneckeD Duck; BLackHEaD. 

Rather common; “throughout the state during migration” (A. H. Boies); taken 
at Plymouth by J. B. Purdy; “Iron Mountain, April 18, 1889” (E. E. Brewster); 
migrant; March and September; Davie, p. 70, says it breeds from New York to 
Wisconsin, and north; not rare at Pine Lake in October and November; given in 
Dr. A. Sager’s list of 1839; “tolerably common in Northern Indiana” (Butler’s 
Birds of Indiana). 
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Genus GLAUCIONETTA SrEsn. 


56-151-(725). Glaucionetta clangula americana (Bonap.). American GOLDEN- 
EYE; GOLDEN-EYE; WHISTLER; GARROT. 

“Common from the north, late in November, and often remains all winter on 
open spots of swift running rivers, dives at the flash of a gun, and will escape shot 
at thirty feet to my certain knowledge” (Dr. M. Gibbs); “rather common migrant 
at Albion” (O. B. Warren); “occasionally seen in Black River, six miles west of 
Port Sanilac in fall and open winters” (W. A. Oldfield); “throughout the state” 
(A. H. Boies); reported from Kent Co.; migrant; “Dr. Brayton gives this as a 
winter resident on Lake Michigan” (Amos W. Butler); “common in early spring 
and late fall on Saginaw Bay” (N. A. Eddy); “winter resident on Lake Michigan 
and open inland lakes” (Prof. Ludwig Kumlein); ‘Keweenaw Point” (Kneeland); 
‘‘eommon on the rapids of the St. Mary’s river all winter” (C. S. Osborn) “ this 
bird is taken at Pine Lake, is a fine game duck and is so quick to dive that it 
is difficult to shoot it on the water” (A. H. Whitehead). There are several of 
these ducks in the collection of Mr. Levi Broas, of Belding, Mich., taken by him 
in that locality. I think this a common species all through the Southern Peninsula. 


57-152-(726) Glaucionetta islandica (Gmel.). Barrow’s GOLDEN-EYE. 


Brayton in his “ Birds of Indiana” gives this as a winter resident of Lake Mich- 
igan; “one taken at Hillsdale from a flock on the lake in 1892” (F. M. Falconer); 
“only taken on Lake Michigan as a rare straggler” (Ludwig Kumlein); “not 
uncommon winter resident on Lake Michigan” (H. Nehrling); embraced by Stock- 
well in his list of Michigan birds (F. and S., Vol. VIII, pp. 23, 380); “abundant at 
Saginaw Bay in spring and fall. While the other ducks take to the open lake 
during the middle of the day, this species remains more in or near by the 
marshes” (N. A. Eddy). 


Genus CHARITONETTA SrteEsn. 


Buffle-head, much reduced. 
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58-153-(727). Charitonetta albeola (Linn.). * Burrie-HEAD; BuTrer-BALL; SPIRIT 
Duck. 

Very abundant; small flocks; “throughout the state” (A. H. Boies); spring and 
fall; winter resident; occasional in summer; “probably breeds at St. Clair Flats” 
(Dr. W. C. Brownell); “quite common at Port Sanilac, where I have taken them in 
winter ” (W. A. Oldfield); reported from Kent and St. Clair Co’s; “common on Lake 
Erie” (Jerome Trombley); “common migrants at Albion and St. Joseph” (O. B. 
Warren); “not rare at Traverse City” (Dr. M. L. Leach); S. E. White saw a flock 
of eight at Mackinac Island, July 3, 1890, and O. B. Warren reports it common at 
Palmer, Marquette Co.; “common at Iron Mountain” (E. E. Brewster;) “ Keweenaw 
Point ” (Kneeland); taken by Dr. Atkins in April and July; we have taken several 
at Pine Lake in November. This duck is rapid of flight and quick to dive. 


GrEnus CLANGULA LEacu. 


59-154-(728). Clanguls hyemalis (Linn.). Oto Squaw; OLtp Wire; Lonc-rarLep 
Duck. 

Winter resident; more abundant near Great Lakes; one specimen taken near 
here at Pine Lake; reported from Kent Co.; “I took one in February and one in 
June, 1893, at Port Sanilac” (W. A. Oldfield); occasionally common in Kalamazoo 
Co.—“*A flock noted Feb., 1884” (Dr. M. Gibbs); “two specimens taken in Grand 
Traverse Co.” (Dr. M. L. Leach); “St. Joseph Co.” (A. H. Boies); “common 
migrant on Lake Erie” (Jerome Trombley); “abundant on Lake Michigan” 
(Butler’s Birds of Indiana). 


Genus HISTRIONICUS Lgss. 


60-155-(730). Histrionicus histrionicus (Linn.). Haruequin Duck. 


Very rare; admitted in Gibbs’ Birds of Michigan, A. H. Boies thinks this should 
be included. Prof. Ludwig Kumlein writes me that he has taken two specimens in 
Jefferson Co., Wisconsin. 


Genus SOMATERIA LxEAon. 


61-160-(734). Somateria dresseri Sharpe. American Erper. 


“Occasionally seen on Lake Superior” (Gibbs’ Birds of Michigan); the late 
W. H. Collins reported taking a young male in Detroit on Detroit River, Dec., 
1882. If this bird occurs in Michigan it must be as an accidental straggler. 


62-162-(736). Somateria spectabilis (Linn.). Kine Exper. 


“Straggler taken at Milwaukee and Grand Haven, Michigan” Prof. Ludwig 
Kumlein). Dr. A. K. Fisher thinks this very doubtful. 


Genus OIDEMIA FiEM. 


63-163-(737). Oidemia americana Sw. and Rich. American Scorer; AMERICAN 
Buack Scorer. 
“Rare accidental visitor ” (Gibbs’ Birds of Michigan); “a single female purchased 
in Bay City market, Oct. 20, 1883” (N. A. Eddy); “not uncommon in winter on 
Lake Michigan” (H. Nehrling and L. Kumlein). 
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64-165-(738 ). Oidemia deglandi Bonap. Wutre-wincrep Scorer ; Vetiver Scorer. 


Rather rare; migrant; two 1n our museum taken at Pine Lake, near here, in 1885; 
“a flock of six at Heisterman’s Island, Saginaw Bay, October 29, 1888, one from same 
place in female plumage, October 15, 1889, and a male in city market, November 10, 
1892” (N. A. Eddy); “Lake Michigan” (Butler’s Birds of Indiana); “ This bird is 
becoming more numerous, now frequently taken during migration at Park and Pine 
Lakes near Lansing” (C. J. Davis); “occurs regularly on Lake Michigan” (Prof. 
Ludwig Kumlein); ‘cannot be called common in Upper Peninsula” (C. 8S. Osborn). 


65-166-( 739). Oidemia perspicillata Linn. Surr Duck ; Surr Scorer ; Sra Coor. 

Very rare; winter visitor; one specimen taken in 1884 at mouth of Saginaw River. 
I find it often quite common in fall migrations. It is frequently taken by the duck 
hunter, who calls it the “ Booby Duck.” “They regard it as unfit to eat, but when 
taken in fresh water it is excellent eating” (N. A. Eddy); “regular migrant on inland 
lakes of Wisconsin ” (Prof. Ludwig Kumlein); “not uncommon on Lake Michigan” 
(H. Nehrling); “taken near Iron Mountain, October 20, 1890” (KE. E. Brewster). 


GrENus ERISMATURA Bonap. 


66-167-( 741). Erismatura rubida (Wéils.). Ruppy Duck; Buack Jack. 


Exceedingly abundant; “throughout the state” (A. H. Boies); migrant; April, 
October and November ; very common at Pine Lake ; taken in Oakland County by J. B. 
Purdy ; reported from Kent Co.; ‘ occasionally taken on Saginaw Bay, I have taken 
it at Heisterman’s Island” (N. A. Eddy); “quite common in spring and fall at Port 
Sanilac” (W. A. Oldfield); “exceedingly abundant some falls in Kalamazoo County” (Dr. 
M. Gibbs); “abundant migrant at Albion and St. Joseph” (O. B. Warren); “common 
migrant on Lake Erie” (Jerome Trombley); Mr. Jerome Trombley reports large 
numbers on Raisin River in spring of 1888; ‘at Mackinac Island, where one was killed 
September 3, 1890” (S. E. White); given by Dr. J. B. Steere as a summer resident ; 
fiocks; very fearless and stupid ; “breeds in Northern Peninsula’’ (Prof. Ludwig 
Kumlein); the late W.H. Collins reported taking eggs; “ not very good eating” (A. 
H. Whitehead). 


GrENus CHEN Bot. 


67-169-(696 ). Chen hyperborea ( Pall.). Lesser Snow Goose. 


Rare; migrant; reported from Michigan in the catalogue of the museum of the 
Kent scientific Institute, by E. L. Moseley ; “a single individual seen on Saginaw Bay 
with a flock of Canada Geese” (N. A. Eddy); included in Butler’s Birds of Indiana ; 
“accidental if in Michigan” (Prof. Ludwig Kumlein); ‘ northern counties of Indiana” 
(Butler’s Birds of Indiana). It is possible that the next is often mistaken for this one. 


68-169a-(695 ). Chen hyperborea nivalis (Forst.). GRrATER SNow Goose. 


Common; March, October and November; throughout the state; migrant; Mr. A. 
H. Boies has seen large flocks flying in Hillsdale and Lenawee counties during winter ; 
Dr. M. Gibbs reports taking three from a flock of ten or more October 24, 1884 ; 
“Keweenaw Point” (Kneeland); doubtfully given as a Michigan migrant by Dr. J. B. 
Steere ; known to alight not infrequently near Lansing ; excellent table bird. Hon. 
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Bela Hubbard (Memorials of a Half Century, p. 283) tells of two joining a flock of tame 
geese at the west end of Lake Erie where they remained two weeks till shot. 


69-169.1-(694). Chen cerulescens ( Linn.). BLuE Goose. 

One specimen reported in Kent Scientific Institute at Grand Rapids by E. L. Mose- 
ley; “a single male bird in my collection purchased October 30, 1885 in Bay City 
market from a dozen killed by night on small lake north of Bay City” (N. A. Eddy); 
two captured from a flock on St. Clair Flats by the late W. H. Collins; “regular 
migrant throughout Wisconsio” (Prof. Ludwig Kumlein); “ Indiana” (Butler’s Birds 
of Indiana). 


GrENus ANSER Briss. . 


70-171a-(693). Anser albifrons gambeli ( Hartl.). *AMERIcAN WHITE-FRONTED 
GOOSsE. 
“Transient, rare’? (Dr. M. Gibbs); “ migrant” (Dr. J. B. Steere); “ Keweenaw Point ” 
(Kneeland); ‘Indiana, rare migrant” (Butler’s Birds of Indiana). This is unques- 
tionably very rare in Michigan. 


GENUS BRANTA Soop. 


Canada Goose, reduced. 
71-172-(702). Branta canadensis (Linn.). *Canapa Goosr; Common WiLp 
GOOSE. 


Common ; February to April, and September even to December; throughout the entire 
state ; often seen flying over in March and November, and occasionally much earlier 


ZOOLOGICAL DEPARTMENT. 235 


and later in large flocks, which are usually arranged in quite definite V-shaped 
figures; more commonly seen early or late in the day, and heard at all times 
of night; frequently alights; ‘‘abundant fall and spring migrant, occasionally 
alighting in the Saginaw marshes” (N. A. Eddy); “common in winter at Port 
Sanilac” (W. A. Oldfield); “often in wheat fields” (Jerome Trombley); common 
migrant at St. Joseph and Palmer, Marquette County, and very common at 
Albion, where it often tarries two or three days in early spring” (O. B. Warren); 
“Keweenaw Point” (Kneeland); nests on the ground; eggs, five to six, yellowish 
green “not distinguishable from those of our common geese” (Dr. W. C. Brownell). 
These birds are very shy and so arerarely taken. “ Mr. Briggs of Wayne County 
has a fine pair. They attempt to migrate each season, which he prevents. They 
breed well in confinement. They cross readily with common geese, but the hybrids 
are infertile” (Dr. W. C. Brownell); “will sometimes swim up to ducking stools, 
and fly low in foggy weather” (L. S. Foster). 


72-172a-(704). Branta canadensis hutehinsii (Sw. and Rich.). Hurcnins’ Gooss. 


Rare migrant; reported in catalogue of birds of Michigan in the Kent Scientific 
Institute by E. L. Moseley; taken by the late W. H. Collins on St. Clair Flats. 
Amos W. Butler gives it as a rare migrant in Indiana; and, upon Dr. Brayton’s 
authority, says it formerly bred in that state (Birds of Indiana, p. 25). 


73-172b-(702a). Branta canadensis occidentalis (Baird). Wuire-cHEEKED Goose. 


Reported by the late W. H. Collins, who was a very accurate observer. Dr. 
A. K. Fisher thinks this doubtful. 


74-172¢c-(703). Branta canadensis minima Ridgw. CacKkuinc Goose. 
Reported by the late W. H. Collins. 


75-173-(700). Branta bernicla (Linn.). Branr. 


Rare or accidental; “common wild goose in the Upper Peninsula” (A. H. Boies); 
“one taken by KE. M. Griffin in the winter of 1884, and now in the college 
museum at that place” (O. B. Warren); reported from Michigan by Robert 8. 
Lawrence (Forest and Stream, Vol. XXXII, p. 316); migrant; this species while 
more common near the ocean, is said to occur not rarely in Michigan and the 
surrounding states; “I have often seen them” (Dr. W. C. Brownell); “Indiana” 
(Butler’s Birds of Indiana); good game bird. 


GENUS OLOR WAGLER. 


76-180-(689). Olor colimbianus (Ord). * Wuist~iInc Swan; AMERICAN Swan. 


Rare, migrant; formerly very common on Lake Erie (Hubbard in Memorials of 
a Half Century, p. 283); occasional in summer; one in museum taken at Maple 
Rapids; one taken at Plymouth by J. B. Purdy; “one in museum of Albion 
College, shot near Albion in the spring of 1891, and a rare migrant at Palmer, 
Marquette Co.” (O. B. Warren); one killed at Mason, this county, Nov. 28, 1878; 
“have known several to be shot about our inland lakes” (Dr. W. C. Brownell); 
one taken by Mr. Levi Broas near Ionia and now in his fine collection; two 
tuken by E. A. Lockwood in the month of December at South Haven (Am. 
Field, Vol. XXVITI); they occasionally occur in flocks in Jackson and Washte- 
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naw Co’s, where they have been taken repeatedly. ‘They are very shy and 
remain near large inland lakes” (L. W. Watkins); “not infrequently seen in 
Lenawee and Hillsdale Co’s” (A. H. Boies); ‘‘occasionally shot by hunters on 


Lake Erie” (Jerome Trombley); ‘* Keweenaw Point” (Kneeland); embraced in Dr. 
A. Sager’s list of 1839; “an adult specimen in very much worn and faded plum- 
age, evidently an old and enfeebled bird, taken among some ducks at Tobico 
marshes on Saginaw Bay, April 19, 1890” (N. A. Eddy). 


77-181-(688). Olor buecinator (Rich.). Trumprrer Swan. 


Rare; migrant; ‘“ Hillsdale Co.” (A. H. Boies); one taken in Kent Co. by E. 
S. Holmes and now in his collection at Grand Rapids; included in the lists of 
Michigan birds by Covert, Fox, Stockwell, and Steere; counties of Northern 
Indiana (Butler’s Birds of Indiana). 


OrperR HERODIONES. Herons, Storxs, [BisEs, ETC. 


SusporDER IBIDES. Spoon-si_tus AnD IBISEs. 


Famity IBIDIDA®. Istszs. 
Long bills; rather short legged waders: food, fish and other aquatic animals. 
Genus PLEGADIS Kavp. 


78-186-(649). Plegadis autumnalis (Hasselq ). Guossy Isis. 


Very rare; occasional straggler; one Michigan specimen reported in the cata- 
logue of the Kent Scientific Institute by E. L. Moseley; “killed Oct. 6, 1884, 
on Saginaw Bay” (N. A. Eddy, O. and O., Vol. X, p. 9). 


SusorperR HERODII. Herons, Ecrers, Brrrerns, ETC. 


Faminy ARDEIDA). Herons; BirTerRns; Erc. 
Feed on fish, frogs, toads, etc.; about marshes; not usually game birds. 


Suspramity BOTAURIN AK. Birrerns. 


GENvus BOTAURUS HEERMANN. 


Bill of Bittern, natural size. 
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79-190-(666 ). Botaurus lentiginosus (Montag.). *American Birtern; SvTake 
Driver; SHITEPOKE; Inpian Hen; “THUNDER PumpeER ;” “ BARREL MAKER ;” 
Prum Puppen. 


Common; throughout the state; April to August ; “common in Monroe county ” 
(Jerome Trombley); ‘breeds in great numbers in the marshes along the St. Joseph and 
Paw Paw rivers, but not common at Albion” (O. B. Warren); ‘‘rare at Mackinac Island, 
where one specimen was taken by T. G. White” (S. E. White); “common at Sault Ste. 
Marie” (A. H. Boies); “ Keweenaw Point” (Kneeland); Mr. E. W. Durfee reports find- 
ing a nest,with five eggs in Allegan county, May 28, 1891, and seeing two young not 
able to fly on Keweenaw Point; reported from Kent county and Ann Arbor ; ‘“ breeds 


Bittern, reduced. 


on Black River, Sanilac county. I have taken several specimens at Port Sanilac” (W. 
A. Oldfield); breeds, nests, but not in colonies, on the ground, usually in marshes and 
often surrounded by water; “breeds in great numbers about marshes in Shiawassee 
county” (Dr. W.C. Brownell); occasionally in meadows; nest elaborate ; eggs three 
to seven, drab or mud color; the males make as a love note a sound like “ plum pud- 
den,” also another like a ringing or pumping sound, as if pounding a barrel (see article 
by Bradford Torrey in The Auk for January, 1889); a very common bird in nearly all 
parts of Michigan ; destroys field mice. For interesting articles on this bird by Dr. M. 
Gibbs, describing notes and contortions in uttering them, see O, and O., Vol. XIV, 1889, 
p. 21, and Odlogist, Vol. X, 1892, p. 73. 


80-191-(667 ). Botaurus exilis (Gmel.). Least Brrrern. 


Common throughout Southern Michigan; summer resident; “abundant at Ann 
Arbor, where twenty-six specimens were shot in 1892, and half as many early in 1893. 
False nests are often built near the true nests. I found five nests at Ann Arbor in 
1893. The male incubates, as I shot one as it rose from the nest. It is also abundant 
at Grand Rapids” (R. H. Wolcott); “common in Oakland County, where it breeds” 
(Dr. W. C. Brownell); “occasionally seen at Port Sanilac, and breeds below Detroit, 
where I have taken eggs” (W. A. Oldfield); ‘common in Monroe county” (Jerome 
‘Trombley); ‘‘common summer resident at St. Joseph and Albion” (O. B. Warren); one 
in collection of C. E. Holmes at Grand Rapids taken in Muskegon County ; “all South- 
ern Michigan” (A. H. Boies); breeds; nests in June, on the ground, in marshes ona 
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simple platform of reeds and sedges, often half way up on dead flags, usually over the 
water, “occasionally in a bush” (Prof. J. W. Simmons); eggs three to six, white with 
bluish tinge ; ‘‘nests in Oakland county” (Dr. W. C. Brownell in O, and O., Vol. XVI, p. 
32); bird stupid and so easily caught. This species occurs in Sager’s list of 1839, 


SuBrAMILy ARDEIN/®. Herons anp EGRETs. 


GENus ARDEA LInn. 


seal 
wt NS 


The Blue Heron, 


81-194-(655). Ardea herodias Linn. *Great Biur Heron. 

Very common; throughout the state; “Grand Traverse county where there is a 
heropry” (Dr. M. L. Leach); “common at Iron Mountain” (E. E. Brewster); S. E. 
White writes that it is a rare summer visitant at Mackinac Island, but common at 
Les Cheneaux; O. B. Warren reports it as a very common summer resident at St. 
Joseph and Albion, and not rare at Palmer, Marquette county; breeds in colonies ; 
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nests in May, in tall trees, near marshes; “sticks in nests sometimes one inch 
in diameter and five feet long” (Prof. J. W. Simmons); Dr. W. C. Brownell 
knows of three heronries near Morrice, Shiawassee County. He says the stench 
is terrible at nesting time. There are often six nests in a tree. The trees, he 
says, are sure to die; eggs four to six, blue; S. E White took three nests with 
five, one with six and one with seven eggs from one tree, May 2, 1881. There 
was a large heronry just west of Lansing for years. The nests, which were 
numerous, were in large sycamores which stood in a large marsh. I secured 
several birds and eggs from this place. Dr. Steere reports heronries in black ash 
swamps about Ann Arbor. ‘ Heronries are quite common in Southwestern Mich- 
igan. The birds fish three times daily. I have taken thirty-five minnows, from 
two to four inches long, from the stomach of one of these birds” (J. W. Sim- 
mons). C. B. Cook took a fish that was twelve inches long and weighed over 
one pound from the stomach of a Heron. These birds are often very fearless. 
I have often walked within a rod or two of a bird before it would fly; “ occas- 
ionally seen near Port Sanilac. There is a Heronry south of Marlette in this, 
Sanilac, County” (W. A. Oldfield). 


8$2-196-(658). Ardea egretta Gmel. American Ecaret; Great Waite Heron; 
Great Wuite EGRET. 


Very rare; wanderer from the south; A. H. Boies reports it from Lenawee, 
Hillsdale, St. Joseph and Jackson Counties; Jerome Trombley reports it from 
Monroe Co., where he took one in 1889; “occasionally abundant in July and 
August, undoubtedly breeds in the state, but where?” (Dr. M. Gibbs); “Mr. E. 
W. Griffin took three from a flock of twenty at Albion in the fall of 1885, 
which are now in the Albion College museum” (O. B. Warren); “quite common 
in late summer in Wayne County, where they are taken half grown, but who 
knows where they breed?” (Dr. W. C. Brownell); we had one in our museum 
taken from Jackson Co.; one taken by J. B. Purdy at Plymouth and now in his 
cabinet; two taken at Greenville, Montcalm Co., in 1890 by Prof. James Satter- 
lee; Dr. Atkins does not mention this bird; “ breeds in Northern Wisconsin and 
without doubt in the Northern Peninsula of Michigan” (Prof. Ludwig Kumlein); 
doubtless breeds in Northern Indiana (Butler’s Birds of Indiana); this species is 
given in Sager’s list of 1839. There is a fine specimen in the collection of Mr. 
Levi Broas, taken in Ionia County. 


8$3-197-(659). Ardea eandidissima Gmel. Snowy Heron; Lirrte Waite Ecret. 


Very rare; wanderer from the south; “a rare accidental visitor during July 
and August, does not breed” (Dr. M. Gibbs). 


$4-199-(660). Ardea tricolor ruficollis Gosse. Lourstana Herron; Lovuistana 
Eeret; Lapy oF THE WATERS. 


Exceedingly rare; summer wanderer from the south; one specimen reported by 
E. L. Moseley in the catalogue of the Kent Scientific Institute at Grand Rapids; 
one reported by A. H. Boies from Lenawee Co.; one reported from Northern 
Indiana (Butler’s Birds of Indiana); Dr. M. Gibbs thinks this bird should be 
omitted from the list. 
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85-201-(663). Ardea virescens Linn. GREEN Heron; Fiy up THE CREEK. 


Common; “throughout the state” (A. H. Boies); summer resident; two killed 
on College farm in May; “common at Ann Arbor” (Dr. J. B. Steere); “com- 
mon at Albion and St. Joseph” (O. B. Warren); Mr. E. W. Durfee reports 
finding a nest with three young in Allegan Co. in May, 1891; “‘common in Mon- 
roe Co.” (Jerome 'Trombley); “quite common at Port Sanilac” (W. A. Oldfield); 
“Keweenaw Point” (Kneeland); found nesting at Plymouth by J. B. Purdy; 
often quite tame; breeds; nests often in small colonies, as does the Great Blue 
Heron, in May; eggs three to six, pale blue. There are several of these, taken 
in Ionia Co., in the collection of Mr. Levi Broas. 


GENnus NYCTICORAX STEPH. 


S6-202-(664). Nyeticorax nycticorax nevius (Bodd.). American Nicut Heron; 
BuacK-CROWNED NicHt Heron; Squawk; Nicut Raven. 


Rare; taken on Chandler’s marsh north of the College; “Southern Michigan” 
(A. H. Boies) “rare in Monroe Co.” (Jerome Trombley) “one taken at Forest- 
ville and now mounted here. I have also seen it in the marshes at Black 
River” (W. A. Oldfield); one taken in Lenawee Co. by Dr. W. C. Brownell; one 
in collection of Levi Broas, taken in Jonia Co.; breeds; nests in June, in col- 
onies, in trees; C. S. Osborn of Sault Ste. Marie writes me that there is a 
great colony on Espanore Island at the mouth of St. Mary’s River. The Indians 
and fishermen eat the eggs. He has seen over one hundred nests there in the 
birch and balsam trees, the same nests are used over and over year after year. 
He adds these may possibly be the Great Blue Heron; eggs four, occasionally 
five or six; “three or four” (L. S. Foster), bluish; young birds in autumn said 
to be of» good flavor and prized for the table. 


87-203-(665). Nyeticorax violaceus (Linn.). YrLLOw-cRowNED Nicut Heron. 


ae A specimen taken by a taxidermist at Forestville, Sanilac County, and now 
in his collection. I know of no other capture in Michigan” (W. A. Oldfield). 


OrperR PALUDICOLAt. Cranezs; Ratts, Ere. 
SuBORDER GRUES. Cranes. 


Famity GRUIDA. Cranes. 
Fine robust birds; feed on rootlets, grasses, grains, reptiles, toads, frogs, etc. 
GrENus GRUS PALL. 


88-204-(668). Grus americana (Linn.). WHoorprnc Crane; WuHirr CRANE. 
Very rare; probably accidental if it occurs at all; Covert says ‘‘very irregular 
visitor at Ann Arbor;” “ occasionally seen both singly and in flocks of ten or twelve 
about marshes at Manchester, Washtenaw County, where it has been killed 
repeatedly ” (L. W. Watkins); were these not mistaken identifications? “ they probably 
were” (Dr. A. K. Fisher); Northern Indiana (Butler's Birds of Indiana). ‘“ Have 
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taken several specimens at Port Sanilac, shot two in August, 1893, which are in my 
collection” (W. A. Oldfield). 


89-205-(669). Grus canadensis (Zinn.). Lurrte Brown Crane. 
“Transient visitor of the Upper Peninsula” (H. Nehrling); “doubtful” (Dr. A. K. 
Fisher). ; 


90-206-(670). Grus mexicana ( Miill.). *SaAnpaiLu Crane. 

Decreasingly common; Southern Michigan, March to October ; more common near 
marshes; Judge J. H. Steere of Sault Ste. Marie reports this species from the Upper 
Peninsula; ‘“‘ Keweenaw Point ” (Kneeland); breeds; Dr. Atkins took a nest at Locke, 
June 18,1879; “not rare and breeds in marshes in Monroe County” (Jerome Trom- 
bley); “never seen now in Kalamazoo County” (Dr. M. Gibbs); “ rather common at St. 
Joseph, but rare at Albion” (O. B. Warren); nests in June on old sedges, on the ground; 
“nests at Sauger Lake, Shiawassee County” (Dr. W.C. Brownell); eggs two, drab, 
specked and spotted with brown. We have taken several of these birds here, old and 
young, which are now preserved in the museum. Mr. L. W. Watkins informs me that 
they appear often in Jackson County near small lakes, in large flocks of 100 or more, 
in October and November, where they feed extensively on corn, shelling and eating it 
after it is cut. A young one was reared by Mr. Watkins until two years of age. They 
are prized by some people for table use. Dr. Brownell writes me that he has known 
them to be so tame that he could walk to within twenty feet of them; the male often 
executes a queer dance, and their note is like the rapid stroke of a coarse cow bell. 


SusporDER RALLI. Ratts; GALLINULES; Coots, ETc. 
Famity RALLIDA. Rarts; GaLiinutes, Ere. . 


Feed on reptiles and aquatic animals. 
SuspraMILy RALLINAL. Rats. 
GENUS RALLUS LInn. 


91-208-(676). Rallus elegans Aud. Kine Raitt; Rep-spreastep Rait; FRESH 
Water Marsa Hen. 


Rather common; we have it from this place and Saginaw Bay: “ Hillsdale County ” 
(A. H. Boies); “abundant in marshes of Monroe County near Lake Erie” (Jerome 
Trombley); taken at St. Clair Flats, July 20, 1893, by Robt. H. Wolcott; ‘“ breeds at 
Plymouth, Wayne County” (J. B. Purdy); “a rare transient in Kalamazoo County, 
only twice captured to my knowledge” (Dr. M. Gibbs}; “rare summer resident at St. 
Joseph, Berrien County” (O. B. Warren); breeds; nests on the ground; “nests 
abundantly in Wayne and St. Clair counties’ (B. H. Swales); eggs, six to twelve, buff, 
spotted with varying hues of brown; a young bird in collection of EK. 8. Holmes, of 
Grand Rapids, was taken by him near the mouth of the Kalamazoo River, in Allegan 
County. Dr. W. C. Brownell writes me that he took ten eggs from a nest. The old 
bird was very fearless. He has seen the young, mere puffs of black down, leave the 
nest within a half hour of hatching. 


31 
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92-212-(677). Rallus virginianus Linn. *Virernta Ratt. 


Ve y common; Southern Michigan; May to September; ‘ abundant in South- 
western Michigan” (Prof. J. W. Simmons); ‘‘very common summer resident at St. 
Joseph, but rare at Albion” (O. B. Warren); “abundant about marshes in Monroe 
County, near Lake Erie” (Jerome Trombley); S. E. White reports it a very rare sum- 
mer resident at Mackinac Island; “ breeds near St. Clair” (B. H. Swales); “this bird 
and the next species are quite common in the marshes along small creeks and streams, 
at. Port Sanilac’ (W. A. Oldfield); nests on stems of flags, etc.,on the ground; eggs, 
six to twelve, usually seven or eight, creamy white, spotted with small spots of reddish 
brown. I have found these common here and very common at Saginaw Bay. Mr. L. 
W. Watkins tells me that they nest very abundantly at Traverse City. This is hunted 
as a game bird, but is rather inferior for table use; “these birds never commence to 
sit till a full complement of eggs is laid” (J. B. Purdy). 


GENUS PORZANA VIEILL. 


Carolina Rail, reduced. 


93-214-(679). Porzana carolina (Zinn.). *Sora; Caronina Ratt; CRAKE; 
ORTOLAN. 


Very common ; Southern Michigan; May to October; ‘abundant in Southern Mich- 
igan” (J. W.Simmons); “ Looking Glass River near DeWitt” (Dr. G. W. Topping); 
breeds ; “‘not uncommon on Portage Lake, Keweenaw Point” (Kneeland); “incuba- 
tion and laying conterminous, so that hatching continues for days” (B. H. Swales); 
“common summer resident at Mackinac Island” (S. E. White); “nests abundantly at 
Plymouth, Wayne County” (James B. Purdy); “breeds abundantly in Saginaw 
marshes” (N. A. Eddy); Mr. Jerome Trombley finds it breeding in Monroe County; I 
have taken the eggs abundantly at Saginaw; nests in June, on ground, in bog or 
meadow ; eggs, five to fourteen, very rarely to twenty, drab, with yellowish tint, darker 
and with larger spots than those of the Virginia Rail; often in flocks ; excellent game 
bird, though not good shooting, as they areslow to take wing; “I have taken twenty 
eggs from one nest. The bird commences to sit as soon as the first egg is laid, so the 
eggs are ut all stages of incubation” (J. B. Purdy). 


94-215-(680). Porzana noveboracensis (Gmel.). Yrttow Rati; YeLLtow Crake, 


Rare; “probably breeds” (Gibbs’ Birds of Michigan); reported in Michigan (Forest 
and Stream, Vol. XXV, p. 347); see Butler’s Birds of Indiana; ‘summer resident” 
(Dr. J. B. Steere). 
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Susramity GALLINULIWA. Gauinutes. 
Genus GALLINULA Briss. 


95-219-(684). Gallinula galeata (Licht.). *FLoRta GaLLINuULe. 


Common; “Hillsdale Co.” (A. H. Boies); Mr. Boies thinks they migrate at 
night, but not in flocks; “common at Saginaw” (Miles’ Birds of Michigan, p. 
231); “breeds at Plymouth” (J. B. Purdy); Mr. Robt. H. Wolcott writes me 
that he took a nest at St. Clair Flats, July 20, 1893; “have seen thousands at 
St. Clair Flats” (Dr. W. C. Brownell); “very common summer resident at St. 
Joseph and Albion, and breeds at both places” (O. B. Warren); taken at the 
college; breeds; we have eggs in the museum taken near Grand Ledge; “ many 
nests found in Kalamazoo Co.” Dr. M. Gibbs); nests and eggs as in the follow- 
ing species; a fine table bird. 


Grenus FULICA LINN, 
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Frontal Shield of Coot. 


96-221-(686). Fulica americana Gmel. * American Coot; Coot; Mup Hen. 


Very common; throughout the entire state; “do not summer in Kalamazoo 
County. but are abundant in migrations” (Dr. M. Gibbs); “very common and 
fearless at St. Joseph, and common at Adrian” (O. B. Warren); “common in 
Upper Peninsula” (E. E. Brewster); ‘“‘Keweenaw Point” (Kneeland); reported 
from Mackinac Island; summer months; breeds; Robt. H. Wolcott took several 
nests on St. Clair Flats, July 20, 1893; nests on the ground, frequently on float- 
ing nests; eggs six to twelve, occasionally fifteen, elongate, yellowish drab, spotted 
with fine dark spots. I have found the nests and eggs very common at Sagi- 


naw Bay; “common along the shore marshes of Sanilac Co.” (W. A. Oldfield). 
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OrpER LIMICOLA. Snore Brrps. 
Famiry PHALAROPODID/&. PHataropEs. 
Typical waders; food, insects, molluscs, crustaceans, etc. 
GENUS CRYMOPHILUS VIEILL. 


97-222-(604). Crymophilus fulicarius (Linn.). Rep PHataropr; Gray PHALAROPE. 


Northern Indiana, rare, probable migrant, probably in Southern. Michigan 
(Butler’s Birds of Indiana); embraced in Stockwell’s Birds of Michigan; Dr. Steere 
classifies it among Michigan migrants; Prof. Ludwig Kumlein writes me that 


this bird breeds in the Northern Peninsula, which, writes Dr. A. K. Fisher, seems 
very improbable. 


GENUS PHALAROPUS Briss. 


Northern Phalarope, nat. size. 


98-223-(603). Phalaropus lobatus (Linv.). 


NorTHERN PHALAROPE; RED-NECKED 
PHALAROPE. 


Exceedingly rare; “rare visitor” (Dr. Morris Gibbs); Dr. J. B, Steere classifies 
this doubtfully as a Michigan migrant; record by R. B. Lawrence of occurence 
of this bird at Monroe, Michigan (Forest and Stream, Vol. XXV, p. 372); Prof. 
Ludwig Kumlein writes me that it breeds in Northern Wisconsin and presumably 
in our Northern Peninsula. I think he must refer to Wilson’s Phalarope. 


Wilson’s Phalarope, natural size. 


99-224-(602). Phalaropus tricolor (Vieill.). Wrtuson’s PHALAROPE. 


“Common, irregular, transient, only occasionally seen, taken in May and Sept. 
in Kalamazoo Co.” (Dr. M. Gibbs); Dr. J. B. Steere puts it doubtfully among 


the summer residents; W. A. Oldfield has taken it at Port Sanilac; taken by E. 


E. Brewster at Iron Mountain, May 2, 1890; “Keweenaw Point” (Kneeland); 


northern counties of Indiana, where it breeds (Butler’s Birds of Indiana). 
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Famity RECURVIROSTRIDAL. Avocets anp STILTs. 


Very long bills and legs; food smali molluscs, crustaceans and insects. 


GrENus RECURVIROSTRA LInn. 


100-225-(600). Reeurvirostra americana (Gmel.). AMERICAN AVOCET. 


“One specimen from Michigan in the Kent Scientific Institute” (E. L. Moseley); 
one taken by W. H. Collins near Detroit; embraced in Butler’s Birds of Indiana. 


GENus HIMANTOPUS Briss. 


101-226-(601). Himantopus mexicanus (Miill.), Buack-NeckEpD STILT. 


* Rare transient” (Gibbs’ Birds of Michigan); of doubtful occurence in Michi- 
gan. Dr. Steere gives it doubtfully as breeding in Michigan. 


Famity SCOLOPACIDAL. Snipes, SANDPIPERS, ETC. 


Feed on small aquatic animals, insects, etc.; eggs densely spotted, usually 
pointed at one end; game birds. 


Woodcock, head and outer primaries, natural size. 


GENus PHILOHELA Gray. 


102-228 (605). Philohela minor (Gmel.). * American Woopcock. 


Common from March, rarely February, to October or November; “ occasionally 
every month of the year” (Gibbs); throughout the state; “formerly very com- 
mon in Wayne County, but goes as the marshes are drained” (Dr. W. C. Brow- 
nell); ‘‘common along Black River in Sanilac Co.” (W. A. Oldfield); “very com- 
mon at St. Joseph, where it breeds, but a rare migrant at Albion and Palmer, 
Marquette Co.” (O. B. Warren); R. H. Wolcott saw one January 1, 1888, at Grand 
Rapids, when the snow was one foot deep; reported from Presque Isle Co.; 
“Grand Traverse Co.” (Dr. M. L. Leach); “rare summer resident at Mackinac 
Island” (S. E. White); “Iron Mountain” (EK. E. Brewster); ‘“ Keweenaw Point” 
(Kneeland); “have seen two specimens on Keweenaw Point” (KE. W. Durfee); 
breeds; nests in April, on the ground in thick brush; bird so mimics the brush 
and leaves when on the nest that it is seen with creat difficully; eggs four, 
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gray, specked and spotted with dark brown; esteemed as a game bird; taken at 
the College, October 30, 1892. 


GENts GALLINAGO LEsoH. 


Wilson’s Snipe, reduced. 


103-230-(608).  Gallinago delicata (Ord.). * Writson’s Snipe; Jack Snips; 
AMERICAN SNIPE. 

Common in April and October; throughout the state; not very rare in summer; 
reported in Presque Isle and Muskegon Counties; ‘taken at Port Sanilac, but 
is not known to breed” (W. A. Oldfield); “rare migrant at Mackinac Island 
where I killed one September 17, 1889” (S. E. White); ‘Keweenaw Point ” 
(Kneeland); said to breed; “found breeding once” (Dr. M. Gibbs); nests on the 
ground in May; eggs four, colors as above; prized as a game bird; “I have 
seen it but only as a migrant” (Dr. W. C. Brownell); ““common migrant at St. 
Joseph and Albion” (O. B. Warren); somewhat gregarious; this bird, according 
to Butler, is known as English Snipe, Common Snipe and Gutter Snipe. 


GENUS MACRORHAMPHUS Le&acu. 


104-232-(610).. Macrorhamphus scolopaceus (Say). Rep-Breastep Snipgk; GRAY 
SNIPE; GRAYBACK; GRAY-BACKED Snipe; Lonc-Bituep DowrrcHEerR; DoOwITCHER. 
Migrant; “a small flock was seen in Kalamazoo County May 21, 1888” (Dr. 
M. Gibbs); ‘‘occasionally seen in Hillsdale and Lenawee Counties” (A. H. Boies); 
doubtfully given as a Michigan migrant by Dr. J. B. Steere; “ Keweenaw Point” 
(Kneeland); Prof. Ludwig Kumlein writes me that it breeds in the Northern 
Peninsula; Davie, p. 111, states that this species breeds on the border of Lake 
Superior and north; small flocks about marshes; excellent table bird. 


Genus MICROPALAMA Barrp. 


105-233-(611). Micropalama himantopus (Bonap.). Sriurr SANDPIPER, 

“Not rare; some seasons near large bodies of water and occasionally taken in 
the interior” (Dr. M. Gibbs); Dr. J. B. Steere gives it as a doubtful Michigan 
migrant; “Keweenaw Point (Kneeland); Prof. Ludwig Kumlein writes me that 
it breeds in the Northern Peninsula, which seems hardly probable. ‘‘ Was taken 
near Lafayette, Ind., in spring of 1892; first Indiana record” (A. W. Butler). 
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GENUS TRINGA LINN. 


106-234-(626). Tringa canutus Linn. Kyor; Rep-BReEasTeD SANDPIPER; Rosin 
SNIPE. 
“Rare migrant” (Dr. M. Gibbs); “ migrant” (Dr. J. B. Steere); included in list of 
Rev. Chas. Fox ; May and September ; small flocks; if this bird occur in Michigan, 
it is very rarely. 


107-239-(616 ). Tringa maculata Vieill. Prcroran Sanppiper ; “ Jack SNIPE; ” 
Grass SNIPE. 

Very abundant; migrant ; “throughout the state” (A. H. Boies); ‘‘ very common on 
Lake Erie in Monroe County” (Jerome Trombley); “ not rare migrant at St. Joseph and 
Albion” (O. B. Warren); “taken at Plymouth” (J. B. Purdy); “quite common along 
marshy creeks of Sanilac county” (W. A. Oldfield); “not rare but decidedly irregular 
in spring and autumn” (Dr. M. Gibbs); we have taken several here at Lansing; May 
and September; flocks about marshes; migrant ;good game bird; feeds extensively 
on locusts and other insects. 


108-240-(617). Tringa fuscicollis Vieill. Warre-RUMPED SANDPIPER ; BONAPARTE’S 
SANDPIPER. 

“Not common north” (Gibbs’ Birds of Michigan); ‘breeds far north of us” (Dr. A. 
K. Fisher); Jerome Trombley reports it not rare about Lake Hrie; “migrant at 
Plymouth” (J. B.:Purdy); “migrant” (Dr. J. B. Steere); “a rather rare, irregular 
migrant” (Dr. M. Gibbs); “ breeds far north” (H. Nehrling). 


109-241-(615). Tringa bairdii (Cowes). Barrp’s SANDPIPER. 
This specimen is embraced in Covert’s Birds of Michigan, Cabot’s Birds of Lake 
Superior, and is given by Wheaton as a migrant in Ohio. 


110-242-(614). Tringa minutilla Vieill. Least SanpprpEr. 

Common in spring and fall; April and Sept ; “throughout the state” (A. H. Boies); 
Jerome Trombley reports it very rare in Monroe Co.; “not rare in Kalamazoo Co.” 
(Dr. M. Gibbs); “rare migrant at St. Joseph and Albion” (O. B. Warren); “I see it 
often in flocks in spring and fall in Shiawassee County, about lakes” (Dr. W. C. 
Brownell); “migrant at Plymouth” (J. B. Purdy); “common at Port Sanilac in 
spring and fall” (W. A. Oldfield); “migrant in Allegan Co.” (S. E. White); Mr. 
White also reports it a rare migrant at Mackinac Island; taken by E. E. Brewster, 
May 24, 1891, at Iron Mountain; “breeds in British America” (Dr. A. K. Fisher); 
“so far as we know breeds north of the United States” (H. Nehrling); “this and the 
preceding species breed far north of us” (Prof. J. A. Allen). 
111-248a-(624). Tringa alpina pacifica Cowes. Rep-Bpackep SanppPrPeR ; Buiack- 

BELLIED SANDPIPER; AMERICAN DUNLIN. 

“Migrant, not common, few taken in spring” (Dr. M. Gibbs); “breeds in Sanilac 
Co. where female was taken on nest, three eggs and bird now in my collection” 
(W. A. Oldfield); “one bird taken at Plymouth in the spring of 1891” (J.B. Purdy); 
“Allegan County, migrating May 25, 1891” (S. E. White, O. and O., Vol. 16, p. 9); 
“migrant” (Dr. J. B. Steere); prized for food. 


112-244-(625). Tringa ferruginea Briinn. CuRLEW SanpPiPeEr. 


Very rare visitor; one taken by the late D. D. Hughes; reported in the catalogue 
of Kent Scientific Institute by E. L. Moseley. 
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GENus EREUNETES Iu. 


113-246-(612). Ereunetes pusillus (Zinn.). SemrpaLMaTED SANDPIPER. 


Common; “throughout the state” (A. H. Boies); migrant; “rare in Monroe Co.” 
(Jerome 'lrombley); “spring and fall, at Port Sanilac” (W. A. Oldfield); “taken as 
late as June and as early as August” (Dr. M. Gibbs); “Mackinac Island where I 
took one specimen Sept. 4, 1889” (S. E. White); “Keweenaw Point” (Kneeland); 
“Shore of Lake Michigan during August’ (Butler’s Birds of Indiana). 


Genus CALIDRIS Coty. 


114-248-(627). Calidris arenaria ( Linn.). SANDERLING. 

“Common migrant near Lake Erie” (Jerome Trombley); “see flocks at Port 
Sanilac, but only in spring” (W. A. Oldfield); “common on the shores of the Great 
Lakes, migrant’ (Gibbs’ Birds of Michigan); “very common, in flocks, on the shore 
of Lake Michigan” (Butler’s Birds of Indiana). 


Genus LIMOSA Briss. 


115-249-(628). Limosa fedoa (Linn.), Marsirep Gopwir; Great Marsiuep Gop- 
wit; Dor Brrp; DoucH Birp. 


Rare; shores of the Great Lakes; May and Sept.; migrant; “taken near Lake 
Erie by gamesters (gunners)” (Jerome Trombley); “one male shot at Port Sanilac” 
(W. A. Oldfield); “not uncommon about Lake Michigan” (Brayton); “ migrant” (Dr. 
J. B. Steere); Davie, p. 117, says it is known to breed in Northern Ohio and Wiscon- 
sin; Prof. Ludwig Kumlein writes me that it breeds in Northern Wisconsin, and pre- 
sumably in our Northern Peninsula, and Mr. H. Nehrling informs me that it breeds 
in Northern Michigan. 


116-251-(629). Limosa hemastica (Linn.). Hupsontan Gopwit; Lesser Dor 
Birp. 


Rare; migrant; about Great Lakes; “taken near Lake Erie by gamesters” 
(Jerome Trombley); “not very rare about Lake Michigan” (Brayton); given doubt- 
fully by Dr J. B. Steere as a migrant; “taken at Niles and in Calhoun Co.” (D. D. 
Hughes). 


Genus TOTANUS BEOHSTEIN. 


Greater Yellow Legs, natural size. 
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117-254-(633 ). Totanus melanoleucus (Gmel.). Greater YeLLow Leos; GREATER 
TeLtuTaLeE; GREATER TarTrLER; STONE SNIPE. 


Abundant; throughout the state; May and Oct.; migrant; “Keweenaw Point” 
(Kneeland); “common in spring at Iron Mountain” (EK. E. Brewster); ‘common in 
Monroe Co.” (Jerome Trombley); ‘‘common in spring and fall at Port Sanilac, 
most in fall” (W. A. Oldfield); “common migrant at Albion and St. Joseph” 
(O. B. Warren); one of our most common long-billed migrants; possibly may 
tarry occasionally and breed. Prof. Ludwig Kumlein writes me that this species 
breeds in our Northern Peninsula. Mr. H. Nehrling writes to the same effect. 
This and the following ‘species are reported by Mr. A. W. Butler as breeding 
rarely in Northern Indiana. 


118-255-(684). Totanus flavipes (Gmel.). Yrttow Leas; Lesser Tatruer; 
YELLOW SHANKS. 


Common; throughout the State; ‘abundant in Monroe Co.” (Jerome Trombley); 
“quite common at Port Sanilac in spring, but not found breeding” (W. A. Oldfield); 
“Kent and Allegan Counties” (S. E. White); “rare migrant at St. Joseph and 
Albion” (O. B. Warren); “Iron Mountain” (EK. E. Brewster); ‘‘ Keweenaw Point” 
(Kneeland); embraced in Cabot’s Birds of Lake Superior; common about the 
college; migrant; occasionally in summer; reported as breeding; ‘neither this nor 
the preceding species breeds at Plymouth” (J. B. Purdy); eggs three or four; 
often occurs in flocks. 


Solitary Sandpiper, natural size. 


119-256-(637). Totanus solitarius (Wils.). *Sonirary SANDPIPER; SOLITARY 
TaTTLeR; WaGtaiL; Tip-up; AMERICAN GREEN SANDPIPER. 


Common; May to Sept.; abundant in the marshes about the College; “common 
about Hillsdale” (F. M. Falconer); “rare in Monroe County, but does not breed ” 
(Jerome Trombley); “common at Albion and St. Joseph” (O. B. Warren); “ Mackinac 
Island” (S. E. White); “Keweenaw Point” (Kneeland); “rare in spring at Port 
Sanilac” (W. A. Oldfield); taken on Keweenaw Point by EK. W. Durfee, August, 
1892; breeds northward; nests on ground; not in flocks. This bird bobs its head 
instead of tipping its tail. 


Genus SYMPHEMIA RaFIn. 


120-258-(632). Symphemia semipalmata (Gmel.). Witurr; SEMIPALMATED 
TATTLER. 


Rare; summer resident; admitted doubtfully by Dr. Steere; May to September; 
Dr. Atkins reports taking this bird at Locke, August 13, 1885; Dr. M. Gibbs writes 
me that this bird has been shot at Grand Rapids; ‘Mackinac Island” (S. E. 
White); “ Keweenaw Point” (Kneeland); table bird. 

a2 


. 
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Genus BARTRAMIA LEss. 


121-261-(640). Bartramia longicauda (Bechst.). BarrramMian SanppipeR; Bar- 
TRAMIAN TATTLER; FIELD PLover; UpLanp PLovEeR; PRAIRIE PLOVER. 


Common; April to Sept. reported from Wayne Co. ‘Lenawee Co.” (A. H. Boies); 
breeds; “does not breed in Monroe Co.” (Jerome Trombley); “nests on ground in 
Kalamazoo Co., eggs four” (Dr. M. Gibbs); E. W. Durfee knows of its breeding in 
Wayne County; Davie, p. 125, says it is known to breed in several portions of 
Michigan; nests in May on the ground; eggs four, gray or buff, specked with 
different shades of brown; excellent table bird. This species is enbraced in Dr. 
Sager’s list of 1839; “common in fall and spring at Port Sanilac, where a few 
breed, found a nest with four eggs May, 1893” (W. A. Oldfield). 


GENUS TRYNGITES Caps. 


122-262-(641). Tryngites subruficollis (Vieil/.). Burr-preasTeD SANDPIPER. 


Admitted doubtfully among Michigan birds by Dr. J. B. Steere; ‘rare, only twice 
taken, Sept. 17, 1875, and Sept. 14. 1872, not yet observed in spring” (Dr. M. 
Gibbs); rare; migrant; prized for table; “too rare for a game bird” (Prof. Ludwig 
Kumlein); “taken near Lafayette, Ind., in the spring of 1892” (A. W. Butler). 


GENwus ACTITIS Itt. 


Spotted Sandpiper, natural size. 


123-263-638). Actitis macularia (Linn.). “Sporrep Sanppiper; SANDP)PER; 
PEET-WEET; Sporrep Tatrier; WaceraiL; Tre-up; TEETER TAIL. 


Exceedingly abundant; “throughout the state” (A. H. Boies); April to Oct.; 
“very common from early spring till late fall, at Port Sanilac, breeds abundantly, 
found over a dozen nests this spring” (W. A. Oldfield); “abundant in Monroe Co.” 
(Jerome Trombley); “very common summer resident at Mackinac Island” (S. E. 
White); “very abundant summer resident at Albion, St. Joseph, and Palmer, 
Marquette Co.” (O. B. Warren); “very abundant at Iron Mountain” (E. E. 
Brewster); “Keweenaw Point” (Kneeland); breeds abundantly, nests in April, on the 
ground, in the garden, field or woodland; eggs four, yellowish white, with spots of 
muddy brown. The name, Tip-up, comes from the habit of jerking its tail which 
habit it shares with several other species. “The young are beautiful little things, 
and run about, soon after hatching, in a very sprightly manner” (L. S. Foster). 
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GENUS NUMENIUS Briss. 


124-264-(643). Numenius longirostris Wéils. LonG-sittep CuRLEW; SICKLE- 
BILLED CURLEW. 


Long-billed Curlew. 


Rare migrant; “rare near Lake Erie” (Jerome Trombley); admitted doubtfully 
among Michigan migrants by Dr. J. B. Steere; “ breeds in the Upper Peninsula” 
(H. Nehrling); valuable table bird. 


125-265-(645). Numenius hudsonieus Lath. Hupsontan CurLEew; Jack CURLEW; 
SHORT-BILLED CURLEW. 


Very rare; “only two taken to my knowledge” (Gibbs’ Birds of Michigan); 
“never seen in Monroe Co.” (Jerome Trombley); admitted doubtfully by Dr. J. B. 
Steere among Michigan migrants. 


126-266-(646). Numenius borealis (Forst.). Eskimo CuRLEw. 


Exceedingly rare; one specimen reported by Dr. M. Gibbs; admitted doubtfully 
by Dr. J. B. Steere; Benj. Syke, of Kalamazoo, records one as late as Oct. 28; 
migrant; gregarious; about marshes; excellent for table. 


Famity CHARADRIID4. Puovers. 


Feed on insects, crustaceans, molluscs, etc.; eggs usually dark and spotted; some 
species valuable as game birds. 


GENts CHARADRIUS Linn. 


lack-bellied Plover, natural size. 
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127-270-(580). Charadrius squatarola (Linn.). Buack-BELLIED PLoveR; BuLi- 
HEAD. 

Rare migrant; A. H. Boies reports it from Lenawee and Hilisdale Counties; 
“Monroe Co.” (Jerome Trombley); “once as late as Oct. 20” (Dr. M. Gibbs); “ occa- 
sional at Palmer, Marquette Co.” (O. B. Warren); ‘‘ Keweenaw Point” (Kneeland); 
“a regular migrant along the Great Lakes, Superior included” (Prof. Ludwig 
Kumlein). 


Golden Plover, in fall or winter, reduced. 


128-272-(581). Charadrius dominieus Mill. American GOLDEN PLOVER; GREEN- 
BACK. 

Common; throughout the state; April and Oct.; migrant. This bird is not men- 
tioned by Dr. H. A. Atkins, but it has been taken here repeatedly; Mr. Jerome 
Trombley reports it as a common migrant near Lake Erie; “large flocks appeared 
at Lansing in Sept. 1890, and many were killed” (J. E. Nichols); taken at Plymouth 
by J. B. Purdy; “common migrant at Albion, and common in fall migrations at 
Palmer, Marquette Co.” (O. B. Warren); “Keweenaw Point’ (Kneeland); ‘common 
transient in the autumn, but rarely seen in spring, often in large flocks, most 
abundant about Sept. 28, in Kalamazoo Co.” (Dr. M. Gibbs); ‘“‘very common at 
Port Sanilac, fall of 1890, but rare since, only seen in fall and spring” (W. A. 


Oldfield). 
Genus AGIALITI® Borer. 


Kildeer, natural size. 
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129-273-(584). MEgialitis vocifera (Zinn.), *Ki~tupEER; Kittprpr Prover; Rina 
PLOVER. 

Very abundant; throughout the entire state; common from March to Dec.; often 
seen in winter; valuable as a destroyer of insects; our most common plover; fre- 
quents gardens, pastures and roadsides; ‘“ very common at Albion and St. Joseph, 
where I once took an abnormally large egg, which contained a double yolk, but 
never seen at Palmer” (O. B. Warren); “very common throughout the season at 
Port Sanilac with eggs as stated by Dr. Brownell” (W. A. Oldfield); ‘ Mackinac 
Island” (S. E. White; “occasional at Iron Mountain” (KE. E. Brewster) breeds; 
nests often as early as March, on the ground, usually on a knoll, in gardens and 
pastures; eggs four, yellowish white, spotted with dark brown. Dr. Brownell writes 
me that the eggs are always arranged in the form of a cross with the small or 
pointed ends toward the center. 


130-274-(586). Hegialitis semipalmata Bonap. *“SrmMipaLMaTED PLoverR; RiInG 
Prover; Rina NEcK. 

Common; Migrant; May and Sept.; Jerome Trombley has taken it in Monroe Co.; 
“Upper Peninsula” (A. H. Boies); ‘“ Keweenaw Point” (Kneeland); taken by J. B. 
Purdy at Plymouth; “common at Morrice” (Dr. W. C. Brownell); said to’ be a sum- 
mer resident north. We have taken this bird here at the college in early spring. 
Dr. Atkins reports taking one at Locke, Aug. 19, 1884; “northern part of Indiana” 
(Butler’s Birds of Indiana). 


131-277-(587). Hgialitis meloda (Ord.). Pietnc Plover; Preinc Rina PiLover. 


Rather rare; migrant; “rare migrant in Monroe Co.” (Jerome Trombley); “I have 
shot it as a migrant in Allegan Co.” (S. E, White), embraced in the lists of Hughes, 
Boies, Covert and Gibbs. These notes may refer to the next species. 


132-277a-(588). MHgialitis meloda circumeineta Ridgw. Brtrep Pipinc PLover. 


“Migrant, not common, summer resident northward ” (Butler’s Birds of Indiana); 
“common summer resident along the shore of Lake Michigan” (Dr. Brayton). 
Prof. A. W. Butler thinks this species more common in Northern Indiana than 
the preceding. I have no positive evidence of the occurrence of this bird in our 
state. 


Famity APHRIZIDA. Surr Brrps anp TuRNSTONES. 
Feed on crustaceans, shell fish, ete. 
Supramity ARENARIIN/. Turnstones. 


Genus ARENARIA Briss. 


Turnstone, natural size. 
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133-283-(598). Arenaria interpres (Linn.). TuRNSTONE. 


“A rare irregular migrant in Kalamazoo Co., taken once as late as May 2, showing 
it to be a spring migrant” (Dr. M. Gibbs); “two specimens shot in northern Sanilac 
Co., and now in acollection at Forestville” (W. A. Oldfield); “common along Lake 
Michigan” (Brayton); included in Sager’s list of 1839. 


OrpER GALLIN A. Gatiiacrous Birps. 


These birds are granivorous and possess strong claws for scratching. They 
include most of our domestic birds. 


SUBORDER PHASIANI. Pueasants, GrouszE, PARTRIDGES, QUAIL, ETC. 


Famity TETRAONIDA. Grouse, PatrRipGEs, ETC. 


Feed on insects, grass, seeds, etc.; fine game birds; flocks; generally polygamous; 
do little injury, and are of immense economic importance. 


Suspramity PERDICINA. Passer 


GrENus COLINUS Lgss. 


Quail, natural size. 


134-289-(571). Colinus virginianus (Linn.). *Bos Waurire; Quaint; PARTRIDGE. 
> ’ 


Very common; throughout the southern Peninsula; all seasons of the year; large 
flocks; very tame; frequent lawns and barnyards in winter; “common at Bay City 
in 1883, and greatly thinned out by the severe winters, now common again” (N. 
A. Eddy); “never seen at Iron Mountain” (BE. E. Brewster); “not generally found 
much north of Petoskey, though two were seen on Mackinac Island, September, 
1890” (S. E. White); “common at Port Sanilac where it breeds till middle of 
August”, (W. A. Oldfield); “Keweenaw Point” (Kneeland); “becoming a very abun- 
dant resident at Albion and St. Joseph, but never seen at Palmer, Marquette Co., 
was not Kneeland mistaken in reporting this from Keweenaw Point?” (O. B. War- 
ren); breeds; nests in summer, occasionally as late as September, on the ground; 
eggs white, pointed at one end, numerous; J. B. Purdy has taken twenty-one eggs 
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from a single nest; “I took thirty-eight eggs from one nest” (Dr. W. C. Brownell); 
prized as a game bird; very useful in destroying insects, seeds of weeds, etc.; this 
species has been temporarily protected in our state; “so excellent a friend should 


2, 
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Quail, male and female, natural size. 


be permanently protected” (Prof. James Satterlee); “more common in Monroe Co. 
than it was ten years ago” (Jerome Trombley). The name partridge is used south 
and east. 


GENUS DENDRAGAPUS EL Lior, 


135-298-(555). Dendragapus eanadensis (Linn.). Canapa Grouse; SPRUCE 
PARTRIDGE. 


Common north; I have it from Ionia Co.; taken in winter; “formerly very abun- 
dant in all the scrub pine thickets in the northern counties, very tame and stupid, 
and so, easily exterminated” (C. J. Davis); “does not inhabit the shore counties of 
northwestern Michigan, I only find it near Higgins and Houghton lakes” (Dr. M. 
L. Leach); common on north branch of Au Sable River” (N. A. Eddy in O. and 
O., Vol. IX. p. 41); “Upper Peninsula” (A. H. Boies); “rare on Keweenaw Point” 
(Kneeland); “rare about Palmer except in some localities, where, from its stupidity 
it is likely to be speedily exterminated” (O. B. Warren); “occasional at Iron 
Mountain” (KE. E. Brewster and S. E. White); “not found in Kalamazoo Co., but 
common north” (Dr. M. Gibbs); Dr W. C. Brownell took a straggler in Washte- 
naw Co. in the fall of 1887; included in Sager’s list of 1839, and Cabot’s of 1850; 
breeds in the northern part of the state. I have reports of its breeding in the 
Northern Peninsula; “I know that it breeds in Northern Michigan and the North- 
ern Peninsula” (Prof. Ludwig Kumlein); “common in the Gogebic region” (H. 
Nehrling). 


bo 
Or 
for) 
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GENUS BONASA STEPH. 


136-300-4565). Bonasa umbellus (Linn.). *Rurrep Grouse; “ PARTRIDGE.” in 
Michigan, ‘‘ PHEASANT,” south. 


Ruffed Grouse, natural size. 


Very common, though decreasing in number; throughout the entire state; “still 
abundant about Ann Arbor” (Dr. J. B. Steere); “ abundant at Bay City where many 
are killed by sportsmen” (N. A. Eddy); “common at Iron Mountain” (EK. E. Brew- 
ster); “very common at Keweenaw Point” (Kneeland); “not seen on Mackinac 
Island, though common on the mainland north and south” (S. E. White); “very 
common resident at Albion and St. Joseph, and common at Palmer, Marquette 
Co., where it is less shy than in the Southern Peninsula” (O. B. Warren); “com- 
mon at Port Sanilac through the year” (W. A. Oldfield); breeds; nests in June, on 
the ground, nests said to be often concealed by logs, etc.; “I never find them so” 
(Prof. Ludwig Kumlein); “always covers eggs with leaves before leaving the nest” 
(J. B. Purdy); I have always found the nests of eggs entirely exposed; eggs six to 
fifteen, usually ten to twelve, creamy white to buff, occasionally spotted with fine 
reddish dots; seen through the year; excellent game bird; occasionally fly into 
houses in autumn through windows. This bird is known by the drumming of the 
male with its wings, which may be heard for a long distance. This bird eats 
berries, nuts, especially beech nuts, and insects. In the autumn it eats many 
grasshoppers and such caterpillars as the oak caterpillar, Edema albifrons. My 
son, A. B. Cook, thinks that they never cover their eggs, except as they accidentally 
sweep the leaves over the eggs as they take wing. The drumming for which this 
bird is noted is probably caused by the wings striking the air. 


Grnus LAGOPUS Briss. 


137-301-(568). Lagopus lagopus (Linn.). Wriitow PrarMican. 
Reported from Upper Peninsula (See Gibbs’ list of Michigan Birds); “ habitat 


Minnesota” (Birds of Minnesota, Hatch, 1892, p. 162); “Keweenaw Point” (Knee- 
land); “south to Southern New York ” (Jordan); pure white in winter. 
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Genus TYMPANUCHUS GtLoaer. 


138-305-(563). Tympanuchus americanus (Reich.). *Prarris Hen; PRarrif£ 
CHICKEN; PINNATED GROUSE, 


Quite common; formerly very rare here, but common in the southwestern part 
of the state; “formerly abundant but now extinct at Ann Arbor” (Dr. J. B. 
Steere); ‘extinct in Monroe Co. for more than thirty years” (Jerome Trombley); 
“never seen at Port Sanilac’ (W. A. Oldfield); “very common in Southwestern 
Michigan” (Prof. J. W. Simmons); more frequent in prairie region; seen through 
the year; breeds; nests in June, on the ground; nest said to be often concealed by 
leaves, etc.; eggs eight to fourteen, gray, often specked with brown; destroys many 
insects; excellent game bird; Dr. Atkins found a nest in June, 1879; he reports 
them very common at Locke in January, 1878; embraced in Sager’s list of 1839; 
“should be carefully protected as it is a valuable friend to the farmer” (Dr. A. K. 
Fisher). 


Genus PEDIOCATES Batrrp. 


139-308-(562). Pediocetes Phasianellus campestris Ridgw. Prairie SHARP- 
TAILED GROUSE. 


A. B. Covert feels very certain that this species is very abundant in the Northern 
Peninsula; “* Michigan ” (Coues). 


Famity PHASIANID/®, PuHeasants; ETC. 


Large fine game birds, gregarious, polygamous. 


Supramity MELEAGRINA®. TorxKeys. 


GENUS MELEAGRIS Liny. 


140-310-(554). Meleagris gallopavo Linn. * Witp Turkey. 

_ Once very common: “none observed in Upper Peninsula” (A. H. Boies); formerly 
large flocks were seen on the college farm; now extinct except north; “ extinct-in 
Montcalm Co.” (Prof. James Satterlee); “I do not believe there is a turkey north 
of an east and west line passing through Houghton Lake” (Dr. M. L. Leach); 
“common in Bay City markets ten years ago, now rarely seen, a half dozen or 
so taken in Tuscola Co. in 1889” (N. A. Eddy); “once very common, but of late 
has become extinct, or has been driven to other parts” (W. A. Oldfield); all seasons 
of the year; breeds; nests in May, on the ground; eggs nine to twelve, occasionally 
as many as eighteen, creamy white, spotted with brown; “eggs creamy white 
thickly spotted with small specks of rusty brown and umber” (H. Nehrling); excel- 
lent for table; Jerome Trombley reports an old bird, with brood, in Monroe Co., in 
. 1888; J. B. Purdy writes me that young were taken in Wayne in 1888, and eggs 
in Kent Co. in 1891. It is an interesting fact that this species is omitted in the 
excellent list of the late Dr. A. Sager. A number of fine turkeys were caught here 
a few years ago in a log pen into which they passed through a hole dug in the 
ground, underneath one side, as they picked up corn which was placed in this 
trench. Once in the pen, they only looked up, and so they were successfully caged. 


ow 
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OrpER COLUMB4. Piaerons. 


Famiry COLUMBIDA#. Picrons anv Doves. 


‘ 


These birds are granivorous, as well as insectivorous. 


Gents EOCTOPISTES Swarn. 


Wild Pigeon, reduced. 


141-315-(543). Eetopistes migratorius (Linn.). *Witp Picreon; PassENGER 
PIGEON. 


Once very common, now equally rare; as a boy I saw immense flocks in Shia- 
wassee Co., so large as to nearly cloud the sky; we used to catch them by use of a 
net, hundreds at a time; “my father tells me that they were once so common 
here, Port Sanilac, that they were killed by poles and carried home in wheel 
barrows, they would darken the sun for hours as they flew over. Now very 
rare. I killed one in 1889 and saw one in 1890” (W. A. Oldfield); “became extinct 
at Ann Arbor about 1875” (Dr. J. B. Steere); “I have seen flocks of from 30 to 80 
in Kent Co.” (S. E. White); “became extinct in Monroe Co. in 1885” (Jerome 
Trombley); ‘last seen at Morrice in 1881, when I shot 52” (Dr. W. C. Brownell); 
“last seen at Albion in 1885, when one was taken by L. J. Griffin” (O. B. Warren); 
reported from Benzie and Presque Isle Counties; “Mackinac Island” (Dr. M. 
Gibbs); “large flocks occasionally seen on Mackinac Island” (S. E. White); “seen 
at Keweenaw Point as early as May 4” (Kneeland); March to Oct., sometimes 
taken in winter; formerly bred in all parts of the state, abundantly north; large 
breeding roosts formerly at Shelby, Mich. (Forest and Stream, Vol. XIV, pp. 231, 
232); Mr. C. J. Foreman tells me that they nested in Emmet Co. about 1878 in 
exceeding numbers, when the nests covered many acres, and as they left their 
nests, they would darken the sun, as by a cloud; nest and eggs similar 
to those of the next species, except that this one nests in colonies and 
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“lays one egg at a sitting” (Dr. M. Gibbs); valuable for table, destroys grain. 
For interesting description of this bird in Michigan see article by Mr. William 
Brewster, in Auk, Vol. VI, Oct. 1889, p. 285; and for description of its breeding 
and migration in Michigan, see article in Scientific American, Vol. XLII, 1883, 
p. 343. 


GENus ZENAIDURA Bonar. 


Carolina Dove, natural size. 


142-316-(544). Zenaidura macroura (Linn.). *Mournine Dove; Carortimna Dove. 

Very common; throughout the state; found in all months, but rare in winter; 
during this very cold winter of 1892-3 several of these birds have been seen daily 
about my corn crib; “rare at Mackinac Island” (S. Bh. White): “common on Kewee- 
naw Point” (EK. W. Durfee); “from May to Sept.” (J. B. Purdy); “very common at 
Port Sanilac at all seasons, and breeds abundantly” (W. A. Oldfield); breeds; nests 
in May—R. H. Wolcott found a nest July 18, 1892—in low bushes, in low trees in 
orchards, on fences, rarely on the ground, often close to house, while the pigeon 
prefers dense woods; eggs two, white. These birds are often seen along the 
roadside and in barnyards. 


OrpeR RAPTORES. Brrps or Prey. 


Strong, carnivorous, with hooked beaks and strong talons. 


SuporpER SARCORHAMPHI. American VULTURES. 


Famity CATHARTIDAS. American VULTURES. 


Birds of prey and carrion eaters; valuable as scavengers. 
Genus CATHARTES [LLIGER. 


143-325-(537). Cathartes aura (Zinn.). Turkey Vuururr; TurKEey Buzzarp. 
Very rare; E. L. Moseley, who has lived twenty summers in, Branch Co., has 
never seen one in Michigan; F'. M. Falconer writes me “not very rare in the spring 
of 1892, at Hillsdale;” “throughout the state” (A. H. Boies); embraced in Fox’s list 
of 1855 of “Birds about Detroit;” J. S. Tibbitts writes in 1874, “common in early 
days but never seen now;” Mr. L. W. Watkins tells me that they are common in 
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Jackson and Washtenaw counties every year; they are never seen here; Dr. Atkins 
makes no mention of them; C. J. Davis, Lansing, Michigan, has one in his collec- 
tion, taken at Fowlerville, Livingston Co.; “becoming more common each year” 
(Dr. M. Gibbs); Prof, J. W. Simmons has taken them in Van Buren Co.; Geo. D. 
Sones, of Fresno, California. writes me that he took them at Ross, Kent Co., in 
1886 and 1887; Mr. N. A. Eddy feels confident that he saw, May 7, 1889, a flock of 
fifteen or twenty at Bay City; “more common than formerly in Wayne Co.” (J. B. 
Purdy); “rare in Monroe Co., where a nest with two young was taken at Peters- 
burg in June, 1890” (Jerome Trombley); ‘Mr. Elmer Durfee took female and two 
eggs in Allegan Co. in 1891 in the large end of a hollow tree in a swamp (Dr. W. 
C. Brownell); “breeds in Wayne and Kent Co.” (J. B. Purdy); “occasional in Kent 
Co., two eggs were taken by me in 1891, in Allegan Co., the only ones taken in 
the state’ (S. E. White). 


SUBORDER FALCONES. Vv.utureEs; Fatcons; Hawks, ETC. 


-Famity FALCONIDA, Vutturses; Fatcons; Hawks, Etc. 


Diurnal birds of prey; feed on mice, insects and other birds; like the owls, 
beneficial, as determined by extensive research by United States government inves- 
tigators; most of the species feed almost exclusively on mice and insects; (See 
“Hawks and Owls of United States in their Relation to Agriculture,” by Dr. A. 
K. Fisher, Department of Agriculture. Washington, 1893); eggs like those of owls, 
nearly spherical, usually specked. 


Supramity ACCIPITRIN®. Krirses; Buzzarps; Hawks, ETC, 
Genus ELANOIDES VIEILL. 


144-827-(493). Elanoides forficatus (Linn.). Swattow TartLep Kir. 

Said to occur in Michigan; probably an accidental straggler, as the bird is a 
great wanderer; reported in our fauna by the late D. D. Hughes; a pair shot in 
Monroe Co., June 19, 1882 (See Bulletin of Nuttall Ornithological Club, Vol. VIII, 
Oct., 1882, p. 250). The late Mr. Collins secured a specimen near his home in 
Detroit. 


GrENTtTs ELANUS Savie. 
145-328-(492). Elanus leuenras Vieill. *Waurtre-rartep Kirn; BLAck-SHOUL- 
DERED KITE. 
Very rare; Dr. H. A. Atkirs reports taking it at Locke, Ingham Co.; Mr. 8. E. 
White writes me that he took one in Kent Co., April 10, 1888, and has the speci- 


men; Mr. A. B. Covert reports taking two specimens in Washtenaw Co., “extremely 
doubtful, are the specimens preserved?” (A. K. Fisher). 


Genus ICTINIA VIEILu. 
146-829-(491). Ictinia mississippiensis (Wils.).  Musstsstppr Kure. 
Said to occur in Michigan; exceedingly rare; the late Hon. D. D. Hughes 


reported one specimen from Cass Co.; Prof. A. W. Butler gives it as a rare visitor 
in Northern Indiana. 
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GeENts CIRCUS LAcEPEDE. 


147-331-(489). Cireus hudsonius (Linn.). *Marsa Hawk; Mousr Hawk; Harrier. 


Ear parts of Circus. 


Abundant; throughout the state; summer resident; “common in Monroe Co.” 
(Jerome Trombley); “very common summer resident at St. Joseph and Albion” (O. 
B. Warren); “common migrant in August at Mackinac Island” (S. E. White); 
“Keweenaw Point” (Kneeland); breeds; E. W. Durfee reports taking the eggs in 
Wayne Co.; nests on ground; ‘quite common at Port Sanilac, where I have found 
it breeding in nests in low shrubs in marshes” (W. A. Oldfield); eggs three to six, 
greenish white, often spotted with brown. We have taken the nests and young at 
this place. ‘This valuable bird should be protected by law” (J. B. Purdy). 


GENus ACCIPITER Briss, 


148-332-(494). Aeccipiter velox ( Wils.). *SHARP-SHINNED Hawk. 

Common; throughout the state; April to August; occasional in winter; “Iron 
Mountain” (E. E. Brewster); “ Keweenaw Point” (Kneeland); ‘common migrant at 
Mackinac Island” (8. E. White); “very common at Albion and St. Joseph, and 
common at Palmer” (O. B. Warren); probably breeds; Dr. M. Gibbs writes me that 
it is not known to breed in Kalamazoo Co.; “common at Port Sanilac, where it is 
said to breed, but I have never found a nest” (W. A. Oldfield); nests in trees high 
up from the ground; eggs three to five, rarely seven; ‘“‘a single bird has been known 
to lay seventeen eggs in succession” (A. W. Butler), bluish or greenish white, 
spotted at large end with brown. This is one of our most common small hawks, 
it is brave and takes toll of the fancier; “this and the following species are the 
only-two common hawks that are injurious” (Dr. A. K. Fisher); “ too small I think 
to be classed as a chicken hawk” (Prof. Ludwig Kumlein); “I have seen it kill 
chickens” (S. EK. White). 


Gooper’s Hawk, natural size, 


262 STATE AGRICULTURAL COLLEGE BULLETINS. 


149-333-(495). Accipiter cooperi (Bonap.). *Cooprr’s Hawk; CHickENn Hawk. 

Very common; throughout the state; May to October; E. L. Moseley shot one at 
Grand Rapids, March 27, 1886; “common at Port Sanilac, where it is said to breed, 
though I have never taken a nest ” (W. A. Oldfield); ‘common migrant at Macki- 
nac Island” (S. E. White); ‘‘ Keweenaw Point” (Kneeland); breeds; nests in May in 
trees; “ took set of five eggs at Plymouth, April 24, 1892” (J. B. Purdy); “breeds 
commonly in Kent Co.” (S. E. White); F. M. Falconer took two eggs from a nest 
in the spring of 1892, and later took five from the same nest; “K. R. Willhelm of 
Kalamazoo climbed to nine nests from twenty to forty-five feet high in one day and 
secured twenty-three eggs” (Dr. M. Gibbs); “the common Hen Hawk and an enemy 
at St. Joseph and Albion” (O. B. Warren); eggs two to six, undistinguishable from 
those of the Marsh Hawk; free to visit poultry yards. I have known one to dart 
down and carry off a chicken within a rod of where I stood; Dr. A. K. Fisher, than 
whom there is hardly better authority writes me: “The true Hen Hawk, quite 
injurious, destroys pigeons and poultry, probably the only harmful hawk.” Prof. A: 
W. Butler writes me to the same effect. It is sometimes known as Blue Hawk, 
Blue Darter (South) and Blue-tailed Hawk. 


156-334-(496). Aceipiter atricapillus (Wils.). AMerican GosHawk. 

Occasionally seen in summer; more frequently in winter; more common north, 
where it breeds; Dr. M. Gibbs writes me that it surely breeds in Wexford Co.; one 
in our museum from Berrien Co.; “rare at Albion” (O. B. Warren); “ young male 
taken at Heisterman’s Island, Saginaw Bay, August 6, 1888” (N. A. Eddy); taken 
by A. H. Boies in Hillsdale Co., and by S. E. White in Kent Co., and seen by him 
at Mackinac Island; one killed north by Elmer Durfee; Mr. Levi Broas has a fine 
one in his collection taken by him in Ionia Co; “this and the two preceding species 
are the most harmful of the hawks, the others rarely prey upon poultry” (Prof. J. 
A. Allen). 

Genus BUTEO Cvv. 


Red-tailed Hawk, natural size. 


ZOOLOGICAL DEPARTMENT. 263 


151-837-(516). Buteo borealis (Gmel.). *Rep-rairep Hawk; ReEp-rarLep 
Buzzarp; Hen Hawke. 


Very common; throughout the state; “common at Port Sanilac where it nests 
in April” (W. A. Oldfield); “Iron Mountain” (£. E. Brewster); “rare summer 
resident at Mackinac Island” (S. E. White); “Keweenaw Point” (Kneeland); this 
and the next species are among our most common hawks; “this species and the 
Red-shouldered are very valuable in destroying noxious rodents and insects and 
when hard pressed, take a few of the less active fowls” (Dr. A. K. Fisher); 
seen soaring high up in the air; “less common than the next species at Morrice” 
(Dr. W. C. Brownell); found at all months, “but not common in winter, indeed 
much less so than the next species” (EK. lL. Moseley); “a very common friend at 
Albion and St. Joseph, and not rare at Palmer, Marquette Co.” (O. B. Warren); 
breeds; Mr. K. R. Willhelm has taken over 150 eggs in Kalamazoo Co. in four 
years; nests in March and April, in high trees; nest very large; eggs two to four, 
white, often soiled, nearly always spotted with reddish brown. 


152-339-(520). Buteo lineatus (Gmel.). *Rep-sHouLpERED Hawk;  Rep- 
SHOULDERED Buzzarp; Hen Hawk. 


Very abundant; throughout the state; March to Sept.; occasionally in winter; 
“abundant at Albion and St. Joseph” (O. B. Warren); ‘common and breeds at 
Port Sanilac” (W. A. Oldfield); “usually rare, but occasionally a common summer 
‘resident at Mackinac Island” (S. E. White); “more common than the last species 
at Bay City” (N. A. Eddy); general and nesting habits and eggs much as in the 
preceding species except the eggs are a trifle smaller and more coarsely specked; 
B. H. Swales has taken a set of five eggs; K. R. Willhelm has robbed over 
ninety nests in Kalamazoo Co. Dr. A. K. Fisher states that both of these 
species are our friends; Prof. Ludwig Kumlein writes me that this and the last 
species rarely take poultry if they ever do. 


153-842-(523). Buteo swainsoni (Bonap.). Swatnson’s Hawk. 


Exceedingly rare; one killed by A. H. Boies in Hillsdale Co.; one killed in 
Genesee Co., where it was identified by Dr. M. Miles (Miles’ Birds of Michigan, 
p. 231); “I have never seen or heard of it in Monroe Co.” (Jerome Trombley); 
“the food of this bird is largely composed of locusts” (L. S. Foster). 


154-343-(524). Buteo latissimus (Wils.). Broap-wincep Hawk. 


Common; summer resident; “common at Ann Arbor” (Dr. J. B. Steere); “ Hills- 
dale and Lenawee Counties” (A. H. Boies); ‘a retired bird, found only in deep 
woods” (Dr. M. Gibbs); E. E. Brewster thinks this species rather common at 
Iron Mountain; “one seen at Mackinac Island September 1, 1889” (S. E. White); 
breeds; Dr. Gibbs took the eggs near Kalamazoo, May 27, 1875; nests and eggs taken 
by Jerome Trombley at Petersburg, in Monroe Co., where it is not uncommon; 
S. E. White writes that he took nest and four eggs in Kent Co., June 25, 1891; 
Dr. A. K. Fisher writes that it destroys myriads of locusts. ‘These hawks 
sometimes occur in flocks of several hundred during autumnal migrations” (Prof. 
Ludwig Kumlein); “have taken two birds but no nest at Port Sanilac” (W. A. 
Oldfield). 
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GENUS ARCHIBUTEO Breum. 


155-347a-(525). Archibuteo lagopus sanecti-johannis (Gmel.). *AmMERtIcAN RouGH- 
LEGGED Hawk. 

Rare; Sept. to May; Dr. Atkins reports ‘finding a nest in Locke, May 18, 1876, 
which was doubtless an error; “they do not breed in the United States” (Dr. 
A. K. Fisher); ‘‘one specimen taken at Plymouth in fall of 1892” (J. B. Purdy); 
“one taken by Mr. Dempel, of Hillsdale, April 7, 1892” (F. M. Falconer); “quite 
common at St. Joseph, but rare at Albion Ex(O. B. Warren); ‘‘Mackinac Island 
and Kent Co.” (S. E. White); “Keweenaw Point” (Kneeland); “Iron Mountain 
Oct. 20, 1892” (KE. E. Brewster); “rare and only in winter in Monroe Co.” (Jerome 
Trombley); Prof. Ludwig Kumlein of Milton College, Wisconsin, writes me that 
he has taken one nest in Dane Co., Wisconsin, and one other nest in that state 
with two young in it, but he thinks this species not a regular breeder in the 
limits of the United States. This species is embraced in Dr. A. Sager’s list of 
1839. “Feeds almost entirely on small rodents” (Dr. A. K. Fisher). 


Genus AQUILA Briss. 


156-849-(532). Aquila chrysaetos (Linn.). GoL_pen Hace, 

Rare; one in our museum taken in Clinton Co, and one from Northern Mich- 
igan; “taken occasionally in Southern Michigan, a rare straggler from the north” 
(Dr. M. Gibbs); one taken in Kalamazoo Jan. 1, 1892 (R. F. Judson in O. and O., 
Vol. XVII, 1892, p. 9); A. H. Boies reports it from the Upper Peninsula and 
from Hillsdale Co.; “not common in the Gogebic region” (H. Nehrling); Jerome 
Trombley has seen it at the mouth of the Raisin River in Monroe Co.” “taken 
in Kalamazoo Co.” (Dr. M. Gibbs); probably nests in the northern part of the 
state. 

Genus HALIETUS Savia. 


oa. 
a ge i 
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Bald Eagle, reduced. 
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157-352-(534). Haliwetus leucocephalus (Linn.), *Batp Hac e. 

Not rare especially in the uninhabited regions of the north; “rare in Monroe Co., 
but a pair have their nest on the Raisin River near its mouth” (Jerome Trombley) ; 
all months of the year; two in our museum killed in January, one from Ingham 
and the other from Shiawassee Co.; found common at Bay City by N. A. Eddy (O. 
and O,. Vol. IX, p. 4); “one old pair has nested for past twelve or fifteen years in 
same patch of woods, seven miles north of Port Sanilac. If tree with nest falls 
they build in another” (O. W. Oldfield); “Grand Traverse Co.” (Dr. M. L. Leach); 
N. A. Eddy is satified that it breeds on the islands of Saginaw Bay; “common 
inthe Upper Peninsula” (S. E. White): “rare now, but said to be quite common 
at St. Joseph previous to 1870, though now common at Palmer, Marquette Co. where 
it breeds and is frequently taken in traps” (O. B. Warren); “quite common in the 
Gogebic region of the Northern Peninsula” (H. Nehrling); breeds; “a pair of young 
taken from nest at Byron in spring of 1892” (J. B. Purdy); “breeds in Cheneaux 
Island, Mackinaw Straits” (Dr. M. Gibbs); “ breeds on Keweenaw Point” (Kneeland); 
nests in tall trees, “using the same nest year after year” (C.J. Davis); eggs two, 
rarely three, nearly spherical, dirty white. The late Prof. W. K. Kedzie secured two 
of the young here in 1868, which he reared to maturity; “I have caught them alive 
in steel traps mounted on top of poles” (S. E. White). We have only these two 
eagles in the United States. The young differ so widely from the adult that many 
suppose that we have several species. 


SuspramMity FALCONIN AS. Fatcons. 


Genus FALCO Linn. 


158-354a-(498). Faleo rusticolus gyrfaleo (Linn.). *GyRFALON ; JERFALCON. 

“Said to have been taken ‘in the state in winter” (Gibbs’ Birds of Michigan); 
“probably on Keweenaw Point” (Kneeland); “south to the United States in winter” 
(Jordan). Dr. Gibbs writes me that he should retain this,as his authority was the 
late Dr. G. B. Wilson. 


159-356-(503). Faleo peregrinus anatum (Bonap.). *Duck Hawk; PEREGRINE 
Fatcon. 

Rare; taken by Dr. Atkins at Locke, Nov. 2, 1881; throughout the state; “rare at 
Ann Arbor” (Dr. J. B. Steere); “one specimen taken in Monroe Co. in 1886” 
(Jerome Trombley); “two Michigan specimens in the collection of the Kent Scientitic 
Institute at Grand Rapids” (E. L. Moseley); Davie says it has been known to breed 
in Michigan; rather common northward, and doubtless found in spring, summer and 
fall but not in winter; “breeds at Michigamme” (Davie, p. 187); “ breeds on southern 
shore of Lake Superior” (Prof. Ludwig Kumlein). This species is given in Sager’s 
list of 1839. 


160-357-(505). Faleo columbarius Linn. *PiGzeon Hawk. 


Rare; throughout the state; “occasional at Ann Arbor” (Dr. J. B. Steere); all 
seasons, or at least a summer resident; “taken at Grand Rapids” (EK. L. Moseley); 
«Monroe Co., rare” (Jerome Trombley); “Mackinac Island” (S. E. White); “ Kewee- 
naw Point” (Kneeland); taken by Mr. A. H. Boies in Hillsdale Co.. where he has 

d4 
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seen several; taken by Dr. Atkins in February, March and April; “breeds” (Dr. M. 
Gibbs); “a taxidermist at Forestville, Sanilac Co., reports taking a set of five eggs, 
spring of 1893, I have doubts” (W. A. Oldfield); “breeds in Northern Peninsula” 
(Prof. Ludwig Kumlein); “may breed in northern counties, but even this is doubt- 
ful” (Prof. J. A. Allen). 


Sparrow Hawk, natural size. 


161-360-(508). Faleo sparverius Linn. *AmMrERICAN SPARROW Hawk. 

Very abundant; “rare at Bay City” (N. A. Eddy); throughout the state; April to 
September; “exceedingly abundant, the most common hawk at Palmer, and very 
common at St. Joseph and Albion where it makes havoc with Junco in late fall 
and spring, and eats myriads of locusts in late summer and early autumn” (O. B. 
Warren); “common migrant at Mackinac Island where they are seen from the mid- 
dle of August to the middle of September” (S. E. White); “Keweenaw Point” 
(Kneeland); “occurs at Iron Mountain, Upper Peninsula” (L. W. Watkins); “ very 
common at Iron Mountain” (E. E. Brewster); “common and breeds, I find three to 
tive eggs” (W. A. Oldfield); breeds; nests in holes in trees which are usually decayed; 
eggs four to seven, nearly spherical; reddish white, spotted with brown; a beautiful, 
but bold “and useful friend” (A. K. Fisher); kills immense numbers of mice and 
insects, and occasionally birds and chickens; “lives chiefly on insects” (Prof. J. A. 
Allen); “I doubt if this bird ever kills chickens” (Prof. Ludwig Kumlein); “I have 
never seen it kill a chicken, it should be protected by law” (J. B. Purdy). 


SuBraMILy PANDIONINAS. Ospreys. 
GrENus PANDION Savia. 


162-364-(530). Pandion haliaétus carolinensis (Gmel.). *AMmRICAN OSPREY; 
Fiso Hawk. 

Rather rare; “not rare at Ann Arbor” (Dr. J. B. Steere); “rare in Monroe Co. 
but breeds near the lake” (Jerome Trombley); “a taxidermist at Forestville has a 
mounted specimen which he took there” (W. A. Oldfield); throughout the entire 
state; bird and young taken at the college in 1868; taken by Dr. Atkins at Locke, 
April 5, 1872; “occasional in the northern counties about the inland lakes” (C. E. 
Davis); “only seen at Plymouth in fall and winter, saw three at one time on an 
apple tree, February, 1892” (J. B. Purdy); in manuscript list of Fox; “ tolerably 
common at Heisterman’s Island in Saginaw Bay, where I am confident it nests” 
(N. A. Eddy); “common on Mackinac Island, several seen every day” (S. E. White); 
“common at Les Cheneaux Islands” (E. B. Boise); “Iron Mountain” (KE. L. Brew- 
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ster); “ Keweenaw Point” (Kneeland); breeds; nests in trees, on the ground, on 
rocks, etc.; nests often very bulky, eggs two to four; food fish. 


SusporpDER STRIGES. Owl.s. 


Famity STRIGIDA. Barn Ow.s. 
Feed on rats, mice, insects and birds; very valuable. 
GrENus STRILX Linn. 


163-365-(461). Strix pratineola Bonap. American Barn Ow. 

“Rather rare, resident” (Gibbs’ Birds of Michigan); we have never seen it here; 
Dr. J. B. Steere informs me that the same is true at Ann Arbor; “Sault Ste Marie” 
(Chas. Bendire, Smithsonian Contribution to Knowledge, Vol. XXVIII, p. 325); one 
Michigan specimen reported in the catalogue of the Kent Scientific Institute by E. 
L. Moseley, who writes me that though common at Sandusky, Ohio, they are 
exceedingly rare in Michigan; “I have one mounted specimen taken here at Port 
Sanilac in 1890” (W. A. Oldfield); recorded by A. H. Boies in 1875, A. B. Covert in 
1878 and by Dr. M. Gibbs in 1879; ‘has been known to breed in Tippecanoe and 
Clinton Counties, Indiana” (A. W. Butler). 


Famity BUBONIDAS. Common Ow3s. 


Nocturnal birds of prey; feed on rats, mice, insects and birds; do great good. 
Elaborate investigations by government experts prove them to be exceedingly valu- 
able. (See “Hawks and Owls of the United States in Relation to Agriculture,” by 
Dr. A. K. Fisher, Department of Agriculture, Washington, 1893). Eggs, like those 
of hawks, short and spherical. ‘“ All owls, with the possible exception of the great 
horned owl, and nearly all hawks should be protected by law” (J. B. Purdy). 


Genus ASIO Briss. 


Raptorial foot of an Owl. 


164-366-(472). Asio wilsonianus (Less.). *AmeRIcAN LoNG-EARED OWL. 


Rather rare; all seasons; “not rare at Albion” (O. B., Warren); “found in Hills- 
dale” (F. M. Falconer); A. H. Boies has taken several in Hillsdale Co.; “at Ann 
Arbor” (Dr. J. B. Steere); “ only seen at Plymouth in fall and winter” (J. B. Purdy); 
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“taken several at Port Sanilac in last few years, where it breeds, generally four 
pure white eggs” (W. A. Oldfield); “rare in Kent Co. where it breeds” (S. E. 
White); “is common and breeds in Monroe Co.” (Jerome Trombley); breeds; “ nests 
with five eggs taken in Wayne Co. in April and May” (B. H, Swales); “several 
nests*taken about Kalamazoo” (Dr. M. Gibbs); nests bulky, in trees; “often lays 
in nests of other birds ” (Samuels); eggs three to six, sometimes seven; we have 
taken this owl and its nests and eggs here at the college; Dr. Atkins took a speci- 
men at Locke; one taken near Owosso November 25, 1892; “this is an efficient 
mouser” (A. K. Fisher). 


165-867-(473). Asio accipitrinus (Pall... SHortT-EARED Owt; Prairie Owt. 


Rather rare; “common in Hillsdale Co.” (F. M. Falconer); occasionally “taken 
at Albion at all seasons” (O. B. Warren); “not rare at Ann Arbor” (Dr. J. B. 
Steere); “not so common as the preceding but breeds” (W. A. Oldfield); “taken 
not infrequently in Lenawee and Hillsdale Counties” (A. H. Boies): “Kent Co.” 
(S. E. White); all seasons; breeds; “nests on the ground” (Samuels). We have 
taken one of these birds here at the college. Dr. Atkins does not report it. 


Genus SYRNIUM Savia. 


Barred Owl, reduced. 


166-368-(476). Syrnium nebulosum (Forst.). * Barrep Own; Hoor Owt. 


Very common; throughout the state; found at all seasons; ‘‘very common at 
St. Joseph and Albion, where I have often seen it flying on dark cloudy days, 
and rather common at Palmer, Marquette Co.” (O. B. Warren); ‘‘common and 
breeds at Port Sanilac” (W. A. Oldfield); *“‘Grand Traverse Co.” (Dr. M. L. 
Leach); “common at Bay City, where one was taken on a principal street” (N. 
A. Eddy); “our most common owl” (Geo. D. Sones); “ Mackinac Island” (S. E. 
White); “Keweenaw Point” (Kneeland); “common at Iron Mountain” (E. E. 
Brewster); breeds; nests in holes in trees in March and April; eggs three, white, 
spherical; “ Mr. E. W. Durfee has taken eggs from same nest for three years, 
the earliest March 14, the latest April 4” (Dr. W. C. Brownell). Like the Great 
Horned Owl occasionally visits poultry houses. I think this more common than 
the Great Horned Owl, and, next to the Screech Owl, our most common species. 
Mr. A. B. Purdy finds that this owl will sit on her empty nest for some time 
after all eggs are taken. 

Gents SCOTIAPTEX Swatn. 
167-370-(474). Seotiaptex cinerea (Gmel.). Great Gray Ow . 


* Rare straggler from the north” (Dr. M. Gibbs); “Keweenaw Point” (Knee- 
land). I have never heard of this bird here. Mr. A. H. Boies informs me that 
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he has noticed it in the Upper Peninsula. It is said to be partially diurnal. 
Brayton gives it as a rare winter visitant in Northern Indiana. 


GENUS NYCTALA Brenm. 


168-371-(482). Nyetala tengmalmi richardsoni (Bonap.). Richarpson’s Owt. 


This bird has been taken in Ohio, I]linois and Wisconsin, and it is very likely 
in our Northern Peninsula fauna; “probably in winter” (J. A. Allen). 


169-372-(483). Nyectala acadica (Gmel.). *Saw-wHer Own; ACADIAN OwL. 


Rare; found at all seasons; “rare now, but more common twenty years ago in 
Monroe Co.” (Jerome Trombley); ‘quite rare at Port Sanilac, shot two here last 
winter. 1892-3, do not know of its breeding here” (W. A. Oldfield); “in swamps 
at Ann Arbor, rare” (Dr. J. B. Steere); “several have been taken at Albion by 
Mr. J. L. Griffin” (O. B. Warren); “not very rare in Lenawee and Hillsdale 
Counties” (A. H. Boies); reported from Mackinac Island by S. E. White; 
“Keweenaw Point” (Kneeland); breeds; nests in hollow stumps, etc.; “nests in 
~Oakland Co.” (W. C. Brownell in O. and O., Vol. XVI, p. 22); eggs four to seven; 
our smallest owl; I have this from Washtenaw and Ingham Counties. Dr. Atkins 
took one at Locke, Dec. 18. 1892, which weighed less than two ounces; Prof. 
James Satterlee has taken this bird at Greenville, Montcalm Co., Mr. S. E. White 
has taken it in Allegan Co., and Mr. Gilbert White has captured the downy 
young in Kent Co.; “breeds in Northern Indiana” (A. W. Butler). 


GENUS MEGASCOPS Katvp. 


Screech Owi, reduced. 
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170-873-(465). Megascops asio (Linn.). *ScreecH Owx; Morrrep Ow. 


Our most common owl; “very common at Ann Arbor” (Dr. J. B. Steere); “very 
common at St. Joseph and Albion” (O. B. Warren); “common and _ breeds at 
Port Sanilac” (W. A. Oldfield); found all months of the year; in summer it 
whines and moans in shade trees about our houses, in winter we take it in 
out-buildings where it remains by day; “most common owl at Bay City though 
very few of any of the species are taken here” (N. A. Eddy); ‘* Upper Peninsula” 
(A. H. Boies); “Keweenaw Point” (Kneeland); breeds; nests in May in hollow 
trees; eggs four to six, frequently eight, rarely nine, white, subspherical; eats 
insects and English Sparrows; beneficial; ‘‘food, principally mice” (Prof. Ludwig 
Kumlein). There are two phases of color, the gray and the brown, the gray is 
usually the most common, though occasionally the reverse seems true; see inter- 
esting article on its dichromatism in American Naturalist Vol. XXVII, pp. 521 
and 638. 


GrNnus BUBO Cov. 


Great Horned Owl], much reduced. 


171-375-(462). Bubo virginianus (Gmel/.). *GrrEatT Hornep Own; Hoor Owt. 


Very common; throughout the state; all seasons; ‘‘occurs at Republic, Upper 
Peninsula” (L. W. Watkins); “quite common at Port Sanilac” (W. A. Oldfield); 
“common in Monroe Co.” (Jerome Trombley); “rare at Ann Arbor” (Dr. J. 
B. Steere); “common in Grand Traverse Co.” (Dr. M. L. Leach); “it occurs 
on the main land off Mackinac Island” (S. E. White); “very common at St. 
Joseph and Albion, and the most common owl at Palmer, Marquette Co., 
and along the Escanaba River” (O. B. Warren); ‘‘ Keweenaw Point” (Kneeland); 
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EK. E. Brewster reports it from Iron Mountain; breeds; nests in February 
and March, in thick forests, in trees, nest of other birds, or in hollows of 
trees; “Frank Judson of Kalamazoo, has found many nests, sometimes with a 


+ 


7 , , 7 . P 5 ” s 1 . 
’ ] . . . . a 
single egg, usually two, but in rare cases three” (Dr. M. Gibbs); I 


found a nest February 25, 1891, and the April following the Red-tailed Hawk 
occupied the same nest, each bird had occupied this nest in turn for years; 


M. Falconer 


eges one to four, generally two or three, white, nearly spherical; two eggs taken 
at Plymouth, March 20, 1892, by J. B. Purdy; this owl is often taken in hen 
houses; it should not be confused with the Long-eared Owl, though it is often 
called by that name; it is nearly as common here as the Screech and common 
Barred Owls; “very valuable in rabbit infested districts, though sometimes trouble- 
some in destroying poultry” (Dr. A. K. Fisher); one taken at the college May 
9, 1893, had entered a poultry house and destroyed three chickens. It was a 
large female and had only minute eggs in the ovaries. 


172-375a-(463). Bubo yirginianus subarecticus (oy.)}.. Western Hornep Ow1. 


Rare; “without doubt, as Mr. A. B. Covert says, rare or accidental in Michi- 
gan, as it occurs in Wisconsin and Northern Illinois” (A. W. Butler). It is 
possible that this bird and also the Arctic Horned Owl may be taken in North- 
ern Michigan. Coues includes in No. 463 this and the sub-species arcticus. 


Genus NYCTEA SrepuH. 


Snowy Owl, reduced. 


173-376-4479). Nyetea nyetea (Linn.). *Snowy Owt; Wuire Ow t. 


Common in winter; throughout the state; ten taken in December at South 
Haven by E. H. Lockwood (American Field, Vol. XXVII); “often taken at Albion 
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and St. Joseph in winter, and occasionally, sometimes in traps, at Palmer, Mar- 
quette Co.” (O. B. Warren); we have taken several at this place; unlike other 
owls, it is amiable in confinement; Mr. L. W. Watkins killed one at Manchester, 
Mich., that had pounced down on a hen in broad daylight and killed it; “com- 
mon in Grand Traverse Co.” (Dr. M. L. Leach); “Monroe Co. in severe winters” 
(Jerome Trombley); “very rare in winter, one taken in St. Joseph Co. in 1892” 
(A. H. Boies); “ Keweenaw Point” (Kneeland); “quite common in winter at Port 
Sanilac, a farmer in spring of 1892 in driving through some woods, ran across 
a snowy owl and three young, not yet able to fly, he set his dog on them and 
they were killed” (W. A. Oldfield); “food, mammals, birds, batrachians, fish and 
molluscs” (L. S. Foster). 


GENUS SURNIA DuMERIL. 


174-877a-(480). Surnia ulula caparoch (Miill.). American Hawk Ow1., 


“Rare winter visitor” (Gibbs’ Birds of Michigan); “I have one mounted speci- 
men killed near here in 1891” (W. A. Oldfield); Mr. A. H. Boies has taken one 
in St. Joseph Co.; “south to Wisconsin” (Jordan). We have never seen this 
bird here; “Eagle River on Keweenaw Point” (Kneeland); embraced in the lists 
of Dr. Sager (1839), Cabot’s Birds of Northern Peninsula, St. Ignace (1850), Dr. 
Miles (1861), and Covert’s Birds of Washtenaw Co. (1881). 


OrpER PSITTACI. Parrots; Macaws; ParoquEts, ETC. 


Mostly tropical birds, with very hooked beaks and claws for climbing. 


Famity PSITTACIDAS. Parrots. 


Feed on cockle bur, tender twigs, blossoms and young fruit of the orchard 
trees, fruit and grain. 


GENUS CONURUS Kuat. 


175-882-(460). Conurus carolinensis (Linn.). Caronina PAROQUET. 


Exceedingly rare; A. H. Boies believes he saw a pair at Mallory Lake in 
Hillsdale Co, 1860; “remarkable and hardly possible” (Dr. M. Gibbs); Dr. Robert 
Ridgway informs me that the National Museum collection has a specimen labeled 
from Michigan. Prof. Ludwig Kumlein writes me that he has shot one specimen 
‘in Jefferson Co., Wisconsin, and that his father, the late Thos. Kumlein, saw 
them in Wisconsin in the forties; if it occur in Michigan it comes as a very 
rare straggler from the south; usually seen in flocks; for a very interesting 
article on this bird see Auk. Vol. IX, Jan., 1892, pp. 49-56, where Mr. A. W. 
Butler gives a very complete monograph on the distribution of this species. It 
is stated (p. 50) that both Audubon and Wilson reported this bird from Michigan, 
which is certainly conclusive. 
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OrpER COCCYGES.  Cvucxoos. 
These are climbing birds with curved, not hooked beaks. 
SuBorRDER CUCULI. Cvuckoos. 


Famity CUCULIDA. Cucxkoos. 
Feed on insects, even eating hairy caterpillars; very beneficial. 
SuBramMity COCCYGINA. Cucxkoos. 


GENus COCCYZUS VIEILL. 


Yellow-billed Cuckoo, reduced. 


176-887-(429). Coceyzus americanus (Linn.). *“YELLOW-BILLED CUCKOO. 


Formerly rather rare at this place, but now quite common; “less common in 
Monroe Co. than the next species” (Jerome Trombley); ‘breeds commonly on 
Heisterman’s Island, Saginaw Bay” (N. A. Eddy); “common in Kalamazoo Co.” (Dr. 
M. Gibbs); S. E. White reports this species very rare in Kent Co. and one seen at 
Mackinac Island, July 8, 1889; “common at Albion and St. Joseph” (O. B. Warren); 
“T have this and the next species both taken here, I have also taken eggs of the 
Black-billed” (W. A. Oldfield); easily mistaken for the Black billed Cuckoo; Dr. 
Atkins reported finding eggs of this species in the nest of the Black-billed Cuckoo; 
“the time of incubation of eggs, in the same set, very variable” (S. M. Falconer); 
breeds; I find both this and the next species nesting commonly about the college 
grounds; nests in trees; eggs two to six, usually four; like those of the next species, 
only larger and a little lighter colored. We see that these birds are some like the 
European Cuckoo in the habit of using each others nests. which may account for 
the varying period of incubation. 
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177-83SS-(428). Coecyzus erythropthalmus (Wils.). *Buack-BrLLED Cuckoo. 

Formerly quite common at this place, but now rather rare; May to August; “ very 
common in Kent Co. and not uncommon resident at Mackinac Island” (S. E. White); 
“common on Keweenaw Point” (EK. W. Durfee); “commoa at St. Joseph. very com- 
mon at Albion, and a not rare summer resident at Palmer, Marquette Co.” (O. B: 
Warren); ‘very common in Kalamazoo Co.” (Dr. M. Gibbs); “both of the Cuckoos 
are rare at Bay City” (N. A. Eddy); Mr. Robert H. Wolcott took four nests with 
eggs, July 20, 1893, at St. Clair Flats; breeds; nests in June, in orchards, bushes or 
trees; eggs four to six, laid at intervals, blue; feed on hairy caterpillars. I have 
often seen them eat the Tent Caterpillar—_Clisiocampa americana. Forbes found 
(see report of Michigan Hort. Soc., 1891, p. 204) that seventy-five per cent of the food 
of birds of this species which he examined consisted of canker worms. 


SuporpER ALCYONKES.  KINGFISHERS. 


Strong billed birds; food almost entirely fish. 


Famity ALCEDINIDA. -KInGFISHERs. 


Feed on fish; found about streams; kill fish by using them as a hammer; utter a 
whirring note as they fly along the creek or river. 


Genus CERYLE Borg. 


Belter Kingfisher, reduced. 


178-390-(423). Ceryle aleyon (Linn.). *Beurep KIncrisHER. 


Very common; throughout the entire state; April to Sept.; “Grand Traverse 
Co.” (Dr. M. L. Leach); “often common summer resident at Mackinac Island” (S. E. 
White); “very common at Albion and St. Joseph, and Palmer, Marquette Co., where 
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it breeds in banks of excavated mines” (O. B. Warren); “ Keweenaw Point ” 
(Kneeland); “occasionally in mild winters in Monroe Co” (Jerome Trombley); 


Syndactyle foot of Kingfisher. 


“common all through the Upper Peninsula” (L. W. Watkins); “common at Iron 
Mountain” (F. E. Brewster); breeds; nests in a hole four to eight feet long in 
banks; “nests sometimes in hollow trees” (Dr. W. C. Brownell); “ very common 
at Port Sanilac, where nearly every bank has a pair” (W. A. Oldfield); “rare at 
Bay City as the banks are low” (N. A. Eddy); nests along the banks of the 
Red Cedar River on the college grounds; eggs five to eight, white. 


OrpER PICI. WoopprcKkeErs. 
Climbing birds, with chisel like bills and barbed tongues. 
Famity PICIDA).. WoopprckeErs. 


Peck holes in wood in search of insects; food insects, fruit and grain; very 
beneficial; nest in holes formed in trees; eggs snow white. 


Genus DRYOBATES Born. 


179-393-(433). Dryobates villosus (Zinn.). * Harry Woopprcker. 


Very common; throughout the state; found at all seasons; “Grand Traverse Co.” 
(M. L. Leach); “quite common at Port Sanilac, breeds” (W. A. Oldfield); “rare 
at Mackinac Island where it arrives late in July” (S. E. White); “ Keweenaw 
Point” (Kneeland); “common at Tron Mountain” (EK. E. Brewster); ‘“‘common at 
Albion and St. Joseph, and very common at Palmer, Marquette Co., where it 
arrives the first of April’ (O. B. Warren); breeds in all parts of the state, but 
more common north; male aids in incubation; eggs four to five, clear white; eats 
borers and other insects. I have made a close study of this and the following 
species, and I feel certain that they are of great economic value to the pomologist. 
The bands used in destroying coddling moth pupz are often fairly riddled by 
these birds in quest of the insects which the bands conceal. 


Downy Woodpecker, natural size. 
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180-394-(440). Dryobates pubescens Linn. *Downy Woopprcker. 

Very common; throughout the state; abundant at all seasons; “Grand Traverse 
Co.” (M. L. Leach); “ Mackinac Island, where they are the first Woodpeckers to 
arrive late in July” (S. E. White); “common at Albion and St. Joseph, but rare at 
Palmer, Marquette Co.” (O. B. Warren); “common at Iron Mountain” (KE. E. Brew- 
ster); “Keweenaw Point” (Kneeland); nests in June, more abundantly north; hole 
for nest very smooth, almost polished; eggs four to six, small, clear white. I find, 
almost always, in the winter and spring, the grub of the large headed borer of the 
Buprestid beetle, Chrysobothrys femorata, in the stomach of this species. This 
bird feeds largely on the larve and pup of the coddling moth and our numerous 
leaf rollers. This and the preceding species are much the same, except for size. 


GENS PICOIDES Lacep. 


181-400-(448). Picoides areticus (Swains.). Arctic THREE-rozED WoopDPECKER; 
BLACK-BACKED THREE-TOED WOODPECKER. : 

Very rare south; abundant near Higgins Lake and north; “not seen at Ann 
Arbor” (Dr. J. B. Steere); “have seen twenty in one trip through the woods at 
Howard City and Cadillac” (Dr. M. Gibbs); “found common in pineries by N. A. 
Eddy and taken at Bay City” (O. and O., Vol. VII, p. 143); I have no account of 
it south of Ionia Co.; “taken not uncommonly in Grand Traverse and Roscommon 
Counties” (J. C. Nichols); “it is not rare at Palmer where it breeds, its call is fre- 
quently heard, and is very harsh and disagreeable” (O. B. Warren); “ occasionally 
seen in the pine woods fourteen miles west of Port Sanilac, Sanilac Co.” (W. A. 
Oldfield); “common in the Gogebic region” (H. Nehrling); embraced in Cabot’s 
Birds of Lake Superior; “not rare on Upper Peninsula” (A. N. Wood in O. and O., 
Vol. IX, 1884, p. 62); “Keweenaw Point” (Kneeland); ‘‘common in North Michigan 
pineries” (Prof. Ludwig Kumlein); ‘‘common in Iron Co.” ‘S. E. White); “not rare 
in Grand Traverse Co.” (M. L. Leach); common on Sagin.w Bay (N. A. Eddy in O. 
and O., Vol. [X, p. 5); one in collection of Dr. E. 8. Holmes, Grand Rapids, was 
taken in Kent Co., and one in the fine collection of Levi Broas, Belding, was taken 
n Jonia Co. Without doubt this bird breeds in the northern part of this state; 
“‘T know of one instance of its breeding in Roscommon Co.” (Dr. W. C. Brownell); 
Mr. E. E. Brewster writes me that this bird is common in winter at Iron Mountain, 
but he cannot say that it breeds. 


182-401-(444). Picoides americanus Brehm. AMERICAN THREE-TOED WOODPECKER; 
BANDED-BACKED THREE-TOED WOODPECKER. 

Exceedingly rare; “not rare in Northern Peninsula and Gogebic region” (H. 
Nehrling); in Cabot’s list of Birds of Lake Superior; “ Keweenaw Point” (Knee- 
land); inserted in Gibbs’ ‘Birds of Michigan” on the authority of A. B. Covert; “I 
know of no record for the state” (Dr. A. K. Fisher). 


GENUS SPHYRAPICUS Barrp. 
183-402-(446). Sphyrapieus varius (Linn.). *YrLLOwW-BELLIED SAPSUCKER; 
YELLOW-BELLIED WOODPECKER. 


Quite abundant in the spring; occasional in summer; found all months from 
April to October; rarely seen as late as December; very common at Albion, and at 
St. Joseph in spring, during the maple sugar season (O. B. Warren); breeds in May 
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and June; “often takes three weeks to peck the hole for nest, which is often 
found in sound ash trees’ (Dr. W. C. Brownell); eggs five to seven, white; “the 
Sapsucker” (Butler’s Birds of Indiana); “taps trees more than either the Hairy 
or Downy Woodpecker according to my observation” (S. E. White); Mr. White 
reports it as a rare migrant at Mackinac Island; ‘this is surely the Sapsucker 


Yellow bellied Woodpecker, natural size. 


par excellence at Grand Rapids” (EK. L. Moseley); “I know it is a Sapsucker as 
I have seen it at work” (E. B. Boies); “this is the Sapsucker, not only of 
Indiana, but everywhere” (A. W. Butler); the old ornithologists always refer to 
the Downy and Hairy Woodpeckers as the Sapsuckers, and I and others believe 
that we have seen them sucking the sap from evergreens here on the college 
campus. The evidence seems overwhelming that this species is the one that 
makes the regular holes in pine, orchard, and especially maple trees, thus tapping 
them and coming again for the sap. (See Auk., Vol. 8, p. 256). Mr. E. EK. Brew- 
ster writes that this is common at Iron Mountain, where he has shot it as it 
was taking maple sap. He says that the feathers were all sticky from the sugar 
on them. 


GrENuUs CEOPHL(US Cap. 


Pileated Woodpecker, natural size. 


184-405-(432). Coephleus pileatus Linn. *Pinearep Wooprrcker; Brack 
WooprPecker; Loa Cock; Woopcock (Michigan and Indiana). 


Once, common throughout the state; found at all seasons; now very rare; one 
seen near college in summer of 1892; “extinct at Ann Arbor” (J. B. Steere); 
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“not seen in Monroe Co. since 1887, though once common” (Jerome Trombley); 
“occasionally seen in pine woods west of Port Sanilac” (W. A. Oldfield); “rare 
in Kent Co.” (S. E. White); “Grand Traverse Co.” (M. L. Leach); “rare in the 
high maple woods at Mackinac Island but said to be common in winter” (S. 
E. White); “quite common at Palmer, Marquette Co. where -it is eaten and 
relished by the miners who call it the ‘woodcock’” (O. B. Warren); “ Keweenaw 
Point” (Kneeland); “not uncommon at Iron Mountain” (KE. E. Brewster); “ Upper 
Peninsula where it probably breeds” (A. H. Boies); still common north, especially 
in the Northern Peninsula; ‘becoming extinct at Bay City” (N. A. Eddy); con- 
fined to thick forests; our largest Woodpecker; breeds; “L. E. Reed found a 
nest with eggs in May, in Van Buren Co.” (Dr. M. Gibbs); eggs three to six; 
noise from pecking heard for long distances. Until within a few years this bird 
was common in the forests about the college where I have taken several. 


GENUS MELANERPES Swain. 


185-406-(453). Melanerpes erythrocephalus (ZLinn.). * ReEpD-HEADED WoOoODPECKER. 


Exceedingly abundant; summer resident; April, rarely March, to September; 
occasional in winter; “often found apparently lifeless in winter, but recovers with 
-warmth” (Dr. W. C. Brownell); throughout the state; “very abundant and a 
great cherry eater at St. Joseph, Berrien Co. abundant in summer and common 
in winter at Albion, but not at Palmer, Marquette Co.” (O. B. Warren); “rare 
though occasionally a common migrant at Mackinac Island” (S. E. White); 
“common at Iron Mountain” (E. E. Brewster); “Keweenaw Point” (Kneeland); 
breeds abundantly; nests as usual, often in telegraph poles; eggs five to six; 
often destroys much fruit, especially cherries; eats grain, especially corn, yet is 
our friend. Forbes found (Michigan Hort. Soc. Report, 1881, p. 204) that thirty- 
two per cent of the food of these birds, which he examinéd, consisted of canker 
worms. “Bred in parks at Bay City before advent of English Sparrow” (N. A. 
Eddy). “I have seen this bird destroy the eggs of the Bluebird and Phebe” 
(S. E. White). 


186-409-(450). Melanerpes carolinus (Linn.). * RED-BELLIED WOODPECKER. 


Common, though rare, except in wooded fields; Southern Peninsula; found at 
all seasons; common from May to August; “ occasionally seen in spring migra- 
tions at Albion and St. Joseph” (O. B. Warren); “ quite common and breeds at 
Port Sanilac” (W. A, Oldfield); “very rare at Niles, Berrien Co.” (Paul Van 
Riper); breeds; nests in May in holes often twenty inches deep, usually in rotten 
wood; eggs four to six, glossy white. 


Genus COLAPTES Swan. 


187-412-(457). Colaptes auratus (Linn.). *HiegH Honiper; Fricker; YELLOW 
HAMMER; GOLDEN-WINGED WOODPECKER. 


Formerly very abundant on the college campus, now less common; throughout the 
state; April to September; occasional at all seasons; reported from Benzie and 
Presque Isle Counties and Thunder Bay; “abundant migrant at Albion snd 
St. Joseph, and very abundant at Palmer, Marquette Co.—the most common 
Woodpecker” (O. B. Warren); “very common in Grand Traverse Co.” (M. 1 


ZOOLOGICAL DEPARTMENT. 279 


Leach); “abundant migrant at Mackinac Island” (8. KE, White); “Keweenaw 
Point” (Kneeland); “thirty miles north of Mackinaw” (A. H. Wood, O. and O., 
Vol. IX, p. 62); “common at Iron Mountain” (EK. E. Brewster); “breeds abund- 
antly at MHeisterman’s Island” (N. A. Eddy); breeds abundantly; eggs glossy 
white, five to ten; if eggs are removed daily this bird will often lay as many 
as thirty, which we have proved at this place; J. B. Purdy in like way has 
taken twenty-seven from a nest; “feeds abundantly on ants which it takes from 
the ground” (E. L. Moseley); “nests in holes, often of apple trees. four to six 
feet from the ground” (Dr. J. B. Steere); Geo. D. Sones says that this bird is 


often shot for the table. 


OrpER MACROCHIRES. GoarsuckErRs, SWIFTS, ETC, 


Very valuable insectivorous birds. 


SusporDER CAPRIMULGI. GoaTSUCKERS, ETC. 


Famity CAPRIMULGIDA. GoatsuckERs; ETc. 


Feed wholly on insects; all beneficial. 


GENus ANTROSTOMUS GouLp. 


Whip-poor-will. 


188-417-(897). Antrostomus voeiferus (Wils.). “ WHIP-POOR-WILL. 


Common; throughout the Lower Peninsula; April to September; “common at 
Albion and St. Joseph, but not seen at Palmer, Marquette Co.” (O. B. Warren); 
E. E. Brewster reports it common at Iron Mountain; “ Keweenaw Point” (Knee- 
land); “common at Traverse City where it breeds” (L. W. Watkins); reported 
from Benzie and Presque Isle Counties and from Mackinac Island; “breeds at 
Heisterman’s Island, Saginaw Bay” (N. A. Eddy); breeds; nests in June, on the 
ground, in slight hollows or on leaves; eggs two, grayish white, spotted with 
varying shades of lilac; it is well known by its note at night, which gives it 
its common name; this note is heard at all hours of the night and at long 
distances. 6 

GENUS CHORDEILES Swatn. 


189-420-(399). Chordeiles virginianus (Gmel.). *NicHr Hawk; GoaTSUCKER; 
Buxtu Bat. 


Very common; throughout the state; seen flying towards nightfall; May to 
September; “common at Traverse City” (L. W. Watkins); “rare summer resident 
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but common migrant at Mackinac Island, where it becomes common in August” 
S. E. White); ‘very common at Albion, St. Joseph, and Palmer, Marquette Co.” 
(O. B. Warren); “Keweenaw Point” (Kneeland); “common at Iron Mountain” 
(E. E. Brewster); breeds; nests as does the last species, except it nests in open 
fields, and often on houses in cities; “breeds at Traverse City” (L. W. Watkins); 
eggs two, dirty white specked with varying shades of brown and drab; often 
confounded with the whip-poor-will, but has longer wings with snowy white spots 


Night Hawk, reduced. 


beneath, and lacks the coarse hair about the bill. Dr. Atkins reports seeing a 
flock with thousands of birds in August, 1868. The bird has the strange habit 
of darting down, when it makes a booming sound, which doubtless gave rise to 
one of its common names; “this bird perches lengthwise of the limb” (J. W. 
Simmons); Dr. J. B. Steere writes me that this highflier is often seen in cities 
and often commences flying early in the afternoon. He further adds that it 
nests on the flat roofs in the city of Detroit. Mr. J. B. Purdy writes me that 
this and the preceding species are becoming less abundant at Plymouth. “In 
the spring of 1889, many of these birds perished from starvation in Kent Co., 
the insects for some reason were very scarce” (S. E. White); “dates of arrival 
at Bay City for seven years run between May 19 and 25” (N. A, Eddy). 


SusBorDER CYPSELI. Swirts. 
Famity MICROPODID®. Swirts. 


These birds are wholly insectivorous. 


SuspraMILy CHASTURINAL. SPpine-TAILED SWIFTs. 


Genus CHASTURA StTrEpa. 
190-423-(405). Chetura pelagica (Linn.). *Caimney Swirt; Caimney SwALLow. 


Very common; throughout the state; May to Sept.; “common at Traverse 
City” (M. L. Leach); I have reports that it is common at Escanaba and Bois 
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Blane Island; “common summer resident at Mackinac Island” (8S. E. White); 
“abundant at Albion, St. Joseph, and Palmer, Marquette Co.” (O. B. Palmer); 
“common at Iron Mountain” (EK. E. Brewster); breeds; two or three brooded; 
“usually single brooded in Ohio and Indiana” (A. W. Butler); “common on 
Keweenaw Point” (E. W. Durfee); nests in chimneys, rarely in hollow trees or 
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Head and mucronate tail-feather of Chimney Swift, reduced. 


barns, occasionally in nests of barn swallows which are first repaired, one case 
reported; nests made of twigs glued with a secretion formed by the bird; eggs 
four to six, white; feeds wholly on insects; migrates in fall, often leaving, it is 
reported, young birds in the nest. These birds are often considered a nuisance in 
houses having large chimneys; “dates of arrival for seven years at Bay City are 
between April 26 and May 18” (N. A. Eddy). 


SuporpDER TROCHILI. Hutvmminapirps. 


Faminy TROCHILIDAS. Hummincsirps. 


Genus TROCHILUS LInn. 


Ruby-throated Hummingbird, male and female and nest, slightly reduced. 
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Wholly American; chiefly from Central and South , America; about five hundred 
species; food, insects and nectar from flowers; beautiful and valuable; Dr. M. Gibbs 
thinks that the food is almost wholly nectar, but I have positive proof that they 


are also insectivorous. 


191-428-(409). Trochilus colubris Linn. *Rusy-rHroarep HuMMINGBIRD. 


Abundant; throughout the state; common at Traverse City and Harbor Springs; 
“abundant at Albion and St. Joseph, but rare at Palmer, Marquette Co., and rare 
on Keweenaw Point” (O. B. Warren); “rare on Keweenaw Point, I have seen but 
one” (EK. W. Durfee); E. E. Brewster reports it common at Iron Mountain and 8. 
E. White a rare summer resident at Mackinac Island; I have it reported from 
Benzie Co., Escanaba and Bois Blane Island; May to Sept.; breeds; beautiful nests 
in June on top of a branch and concealed by its beautiful cover of lichens; 
“Mr. Richard Westnedge, at Kalamazoo has found many nests, and says that these 
birds often build in straggling colonies” (Dr. M. Gibbs); eggs two, white; of six 
dissections, five of the stomachs exhibited many small insects” (S. E. White). 
Mr. J. B. Purdy has taken the nest and in six days another was built on the 
same apple tree by the same bird and had eggs in it. 


OrpER PASSERES. Percuine Brrps. 


Birds with weak feet, usually slight bills, mostly singers. 


SuBORDER CLAMATORES. Sonaeuess PerRcHING Birps. 
Famity TYRANNIDA®. FrycarcHers. 


Pre-eminent insect feeders; excellent friends. 


GrENnus TYRANNUS Cov. 


Kingbird, reduced. 


192-444-(368). Tyrannus tyrannus (Linn.). *“Kincpirp; Ber Martin; Tyrant 
FLYCATCHER. 
Common; throughout the state; May till Sept.; I have reports of this species 
from Benzie and Presque Isle Counties, Thunder Bay and Escanaba; “ very common 
at Albion and St. Joseph, and common at Palmer, Marquette Co.” (O. B. Warren); 
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‘Mackinac Island” (S. E. White); ‘““common at Iron Mountain” (EK. E. Brewster); 
“sometimes quite common at Keweenaw Point” (Kneeland); breeds; nests in 
June in orchard trees, etc.; eggs three to five, cream colored, irregularly spotted 
with brown; kills bees, both workers and drones; does more good than harm as 
it kills myriads of noxious insects and usually few bees; Mr. Robt. H. Wolcott 
writes me that he took a nest with young in at St. Clair Flats as late as July 
23, 1890; Mr. L. W. Watkins tells me that this bird breeds at Traverse City. 
Prof. S. A. Forbes found (report of Mich. Hort. Soc., 1881, p. 204) that forty-two 
per cent of the food of several examined consisted of insects. “The King Bird 
formerly nested at Bay City, but is one of the victims of the English Sparrow” 
(N. A. Eddy). 


Genus MYIARCHUS Cas. 


Great Crested Flycatcher, reduced. 


193-452-(373). Myiarchus erinitus (Linn.). *Crestep FrLycatcHer; GREAT 
CRESTED FLYCATCHER. 


C Common; throughout the state; May to Sept.; “ Mackinac Island” (S. E. White); 
rather retiring in its habits; “quite common at Albion and St. Joseph, but from 
its sober color and retiring habits often escapes notice” (O. B. Warren); breeds; 
nests in May and June, in holes in fence rails, usually in hollows of trees, or old 
Woodpecker holes; nests often contain cast skins of snakes as a portion of the 
fabric, as often noticed in our state; eggs four to six, yellowish white, scratched 
with purple. 


GENUS SAYORNIS Bonar. 


194-456-(379). Sayornis phebe (Lath.). *PHoepr; Pewrer; Bripce Brrpo; Houser 
Pewee; Pewir FrycarcHer. 


Very common; probably throughout the entire state; “ nest found under nearly every 
bridge in Sanilac Co.” (W. A. Oldfield); “rare summer resident at Mackinac 
Island” (S. E. White); “Iron Mountain” (E. E. Brewster); “Keweenaw Point” 
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(Kneeland); “very common at St. Joseph and Albion. It uses same nest year 
after year, adding a little to it each season. It is one of the earliest birds to 
arrive from the south in the spring. It is common at Palmer, nesting in- caves 
and pit workings” (O. B. Warren); breeds very abundantly; nests in May, under 
bridges or porches, in out houses, etc.; eggs four to seven, pure white occasionally 
with brown spots at large end; one of our best known and most familiar birds, 
its plaintive note is known to all. 


GENUS CONTOPUS({CaB. 


195-459-(308). Contopus borealis (Swain.). OLtve-stpep FLycarTcHEr. 


Rather rare; throughout the Southern Peninsula; April to Aug.; “rare in Kala- 
mazoo Co.” (Dr. M. Gibbs); taken by Dr. M. Gibbs in Ottawa Co., May 21, 1879 
(Bull. Nuttall Ornithological Club, Vol. IX, p. 186); ‘very common in many 
northern Counties” (C. J. Davis); “one specimen shot at Mackinac Island, August 
15, 1890” (S. E. White); E. W. Durfee reports this from Kent Co. and rare on 
Keweenaw Point; nests in June, in trees; eggs three to five, as in next species 
except larger. 


196-461-(382). Contopus virens (Linn.). *Woop PEWEE. 


Common; general in the state; May to October; usually in groves, but not rare 
about our houses; “rare summer resident, but common migrant Mackinac Island” 
(S. E. White); “rather rare at Palmer, Marquette Co., but very common at Albion 
and St. Joseph, in orchards. I once took four eggs from a nest, when the bird 
built another nest from the material of the old one and laid three eggs in it; I 
took these, when the bird built a third nest using the material of the second, 
and in this laid three eggs; I took these eggs, when the bird gave up and 
quitted the locality. Each such successive nest was more slight and less well 
built” (O. B. Warren); “Keweenaw Point” (Kneeland); E. E. Brewster reports it 
common at Iron Mountain; embraced in Cabot’s Birds of Lake Superior; breeds; 
“breeds abundantly at Traverse City” (L. W. Watkins); nests in June though 
occasionally as late as July, or even August, (Robt. H. Wolcott took a nest with 
an egg in it at St. Clair Flats, July 23, 1893) in orchards, usually on _ horizontal 
limbs, the nests often beautifully covered with lichens, very rare about houses, 
one reported on ledge under the cornice of a house etc.; eggs three, creamy white, 
with spots of brown at the large end; very beneficial. The novice is likely to 
confuse this bird with the Phoebe; its note is very sweet and beautiful. 


Genus EMPIDONAX Caps. 


197-463-(388). Empidonax flaviyentris Baird. * YeLLow-BELLIED FLYCATCHER. 
C Not rare; “not rare during spring migration, one taken in Kalemazoo Co.” (Dr. 
M. Gibbs); several taken at the college, May, 1893, by A. B. Cook; E. W. Durfee 
has taken this and HE. acadicus in Wayne Co., where the latter breeds; ‘taken in 
fall at Heisterman’s Island” (N. A. Eddy); “Iron Mountain” (E. E. Brewster); 
Mr. S. E. White reports this species as a rare migrant at Mackinac Island at the 
time of fall migration; said to breed in the northern part of the state; eggs 
usually four. 
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198-465-(384). Empidonax acadicus (Gmel.). *Acapian FrycarcHer; SMALL 
GREEN-CRESTED I'LYCATCHER. 

Abundant; usually in thick woods; May to August; “in southern part of the 
state” (Prof. J. A. Allen); “common summer resident at St. Joseph ; (O. B. Warren); 
“common at Greenville” (Prof. Jas. Satterlee); “common at Port Sanilac” (W. A. 
Oldfield); “common migrant at Mackinac Island” (S. E. White); breeds; nests in 
June at the end of limbs of trees or bushes; “nest attached to a horizontal 
branch of tree five to twenty feet bigh, in damp shady woods” (Jerome Trombley); 


’ 


“nests along creeks in elder bushes, and is very shy” (Dr. W.C. Brownell); eggs 
two to four, usually three, color as in Wood Pewee. This bird is often mistaken 
for the next two species. 


199-466a-(885). Empidonax pusillus traillii (Auwd.). *TRatiu’s FLycatcHer. 

Rather common; “common in some localities in Monroe Co.” (Jerome Trombley); 
“abundant migrant at Mackinac Island, where it arrives from August 5 to 14 and 
departs from September 3 to 10” (S. E. White); “common and breeds in Wayne 
Co, and not uncommon on Keweenaw Point” (KE. W. Durfee); breeds “rare at Ann 
Arbor” (Robt. H. Wolcott); “have found twenty-five or thirty nests for several 
consecutive years in Dundee Township, where they nest in willows by marshes, 
in communities, in fork of bush from three to six feet high” (Jerome Trombley); 
nests in June, usually in willows and alder bushes, beside streams; “nests in thick 
woods at end of beech or maple limbs” (Dr. W. C. Brownell); has not Dr. Brownell 
mistaken the Acadian for Traill’s Flycatcher in the above notes? Such misidenti- 
fications are common in studying these birds; eggs four, indistinguishable from 
those of the Acadian Flycatcher. N. A. Eddy reports this and the next species at 
Bay City. 


200-467-(887). Empidonax minimus Baird. *Lrasr FrycatcHer. 


Common throughout the state; much more common here than either of the two 
preceding species; April till September; ‘“‘common in Hillsdale Co.” (A. H. Boies); 
several taken at the college in May, 1893, by A. B. Cook; “common in Monroe Co.” 
(Jerome Trombley); “rare at Albion” (O. B. Warren); “common at Port Sanilac” 
(W. A. Oldfield); “Mackinac Island usually as a migrant” (S. E. White); “abundant 
in Kent and Washtenaw Counties, but rare in Wayne and on Keweenaw Point” 
(EK. W. Durfee); “Iron Mountain” (E. E. Brewster); breeds; often double brooded; 
nest found in Wayne Co. by A. Durfee in 1889; nests in May, in trees in woods, 
occasionally in orchard and other trees, frequently close by the house; eggs four, 
white or creamy white. We find this species far more common here than either 
of the two preceding. 


SUBORDER OSCINES. Sone Birps. 


Famitry ALAUDIDA. Larks. 
Insect feeders; sing on the wing. 
GrENus OTOCORIS Bonap. 
201-474-(82). Otocoris alpestris (Linn.). *Hornep Lark; SHorr Lark. 


Rather rare; irregular fall and spring visitor; “late fall in Kent Co. and very 
common at Mackinac Island about the middle of September, where the Indians 
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call them ‘yellow throats,’ and shoot them extensively for food” (S. E. White); 
“very common at Palmer, Marquette Co., where it is often seen with the Snow 
Bunting and is called ‘yellow throat’” (O. B. Warren); not very rare in winter; 


° Horned Lark, much reduced. 


breeds in Greenland and Labrador; often seen in barnyards, feeding on seeds» 
etc.; this bird is often confused with the following subspecies, which is more 
common in our state. From what Dr. J. B. Steere writes me. I judge that this 
is the more*common at Ann Arbor, Mr. N. A. Eddy has taken this at Bay City. 


202-474b-(000). Otocoris alpestris praticola Hensh. *Prairir Hornep Lark. 


Summer resident; Jonathan Dwight, Jr., found them at Ann Arbor and Cadillac 
where they were breeding (Auk, Vol. VIII, p. 188); “common at Port Sanilac” 
(W. A. Oldfield); “very common at Iron Mountain” (EK. E. Brewster); breeds; nests 
on ground; in} April or earlier; “breeds abundantly in Kent Co.” (S. E. White); 
J. B. Purdy, of Plymouth, has found eggs in nest in February; nests often sur- 
rounded by snow; may be double or triple brooded; eggs four or five, gray specked 
with brown; food, insects and seeds. Mr. L. W. Watkins took one on eggs March 
20, 1889, the nest was surrounded by snow. N. A. Eddy has seen young flying in 


Horned Lark, natural size. 


late April at Bay City, where immense flocks are seen in fall along the bay shore. 
This sub-species and the preceding overlap each other in this region during winter 
and so are very generally confused throughout the state. The species and sub- 
species are thought generally to be one and the same bird. 
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Famity CORVIDA. Crows, Maapins, Etc. 
Food habits rather omnivorous, 
SuspramMiIty GARRULINAY. Macpires ann Jays. 


Genus CYANOCITTA Srrioku. 
203-477-(349). Cyanocitta cristata (Linn.). * Brun Jay. 

Very abundant; throughout the state; common in all seasons; reported from 
Presque Isle Co. and Bois Blane Island; “common at Grand Traverse Co.” (M. 
L. Leach); “abundant at Mackinac Island, where it is useful as a scavenger” 
(S. E. White); “not common on Keweenaw Point” (Kneeland); “common in 
Upper Peninsula” (A. H. Boies); “abundant resident at St. Joseph and Albion, 
and common at Palmer, Marquette Co., where it arrives late in March” (O. B. 
Warren); “common at Iron Mountain” (E. E. Brewster); breeds: nests in thick 
foliage, especially evergreens, very rarely in barns, one case noted; Robt. H. Wol- 
cott also found a nest in a’ barn at Ann Arbor, June 8, 1893. The nest was on 
a cross beam and had fresh eggs in it; eggs four to five, “six” (EK. Clute and 
D. Reynolds); light green or drab, spotted with light brown; feeds on acorns, 
hazel nuts, insects, fruits. young birds and birds eggs, etc.; often kills birds, 
especially nestlings; Dr. G. W. Topping, of Dewitt, has repeatedly seen these 
birds take young Sparrows and Gold Finches from their nests and then eat 
them; “killed a young Baltimore Oriole and took its brain, leaving the rest of 
the carcass” (L. W. Watkins); an English Sparrow received similar treatment 
from this bird on the college campus in the spring of 1893; a rather doubtful 
friend; note harsh; too handsome to kill. Prof. J. A. Allen informs me that he has 
taken a great number of the eggs of the tent caterpillar, Clisiocampa americana, 
from their stomachs in winter in Massachusetts. N. A. Eddy has seen it feeding 
on the entrails of an ox in the lumber camps of Northern Michigan. 


GENus PICA COvy. 


204-475-(347). Piea pica hudsonica (Sab.). American Macptr. 

Said to wander to Michigan (see Youths’ Companion, December, 1892); “I have 
seen a few specimens taken at Eagle River” (Kneeland); Butler’s Birds of Indiana, 
p. 113; Ridgway’s Manual of North American Birbs, p. 352, and Jordan’s Manual of 
Vertebrates; “very doubtful” (Dr. A. K. Fisher). 


GENUS PERISOREUS Bonap. 
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Canada Jay, reduced. 
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205-484-(359). Perisoreus canadensis (Linn.). *Canapa Jay. 


Common from the middle of the Southern Peninsula northward; never seen in 
the southern part of the state; seen on our college grounds in the winter of 1893; 
“first seen May 17, 1876” (Dr. H. A. Atkins); it seems strange that it should occur 
at Locke as late as May; ‘‘never seen at Port Sanilac ” (W. A. Oldfield); ‘‘common 
north about the logging camps” (R. H. Wolcott); A. H. Boies took a pair at Sault 
Ste. Marie, Oct. 20, 1892; “very abundant at Iron Co., Upper Peninsula, also in 
the Gogebic region” (H. Nehrling); ‘common at Palmer about lumber camps” (O. 
B. Warren); “a flock of eight were seen at Mackinac Island” (S. E. White); “‘com- 
mon in some sections of the Northern Peninsula” (Prof. Ludwig Kumlein); “ com- 
mon on Keweenaw Point in winter and a pest to the trappers as it steals the 
poisoned bait” (Kneeland); “abundant in Grand Traverse Co.” (M. L. Leach); taken 
by J. E. Nichols in the autumn of 1881 and 1883 in Roscommon, Kalkaska and 
Missaukee Counties; “common in Crawford Co., about lumber camps” (Dudley E. 
Waters); “common in spring and fall, but not in summer in Iron Co.” (E. E. 
Brewster); this bird is reported to be troublesome about lumber camps, carrying 
off meat, etc. It doubtless breeds in the northern part of the state. 


SuBFaAMILY CORVINA). Crows anp RAVENS. 
GrENus CORVUS Linn. 


206-486-(338). Corvus corax sinuatus (Wagl.). *AMeERICAN Raven. 

Formerly common; not rare now north; we no longer see it about Lansing; “rare 
but still seen at Ann Arbor” (Dr. J. B. Steere); “never seen at Port Sanilac” (W. 
A. Oldfield); ‘common at Grayling, where it nests” (Prof. L. H. Colburn); “very 
common on Keweenaw Point in the winter to the exclusion of the crow” (Knee- 
land); this may be the subspecies, principalis Ridg. which S. E. White states is 
common on the main land north of Mackinac Island (The Auk Vol. X, p. 230); 
“throughout the Upper Peninsula” (A. H. Boies); “common at spring and fall 
migrations at Palmer, Marquette Co.” (O. B. Warren); “common, but very shy in 
Iron Co., two taken in Kent Co. April 8, 1888” (S. E. White); “common at Iron 
Mountain, Dickinson Co.” (E. E. Brewster); “see them occasionally in Shiawassee 
Co. flying very high” (Dr. W. C. Brownell); “ wholly gone from Greenville, Mont- 
calm Co., where it was common thirty years ago” (Prof. James Satterlee); ‘ com- 
mon in Monroe Co., prior to 1860, before the advent of the crow” (Jerome 
Trombley); “rare, but I saw it some winters ago in Northern Bay and Roscommon 
Counties” (N. A. Eddy); J. S. Tibbits wrote in 1884 that the Raven was formerly 
common in Wayne Co., but is now being replaced by the crow; this bird seems to” 
be replaced south by the crow; feeds on carrion, acorns, etc.; Dr. Gibbs writes me 
that he has known of its breeding in Van Buren Co., and thinks it must lay eggs 
as early as February. Nest and eggs much as in the next species. 


207-488-(340). Corvus americanus Aud *AmeEeRIcAN Crow; Common Crow. 


Very common; throughout the state; gregarious; seen at all seasons of the year; 
more rare in winter; “seen first in Monroe Co. in 1860, now very common, but not 
'in winter (Jerome Trombley); “Grand Traverse Co.” (M. L. Leach); “not rare at 
Mackinac Island, where they are protected to do duty as scavengers” (S. E. 
White); ‘common on Keweenaw Point and in the Ontonagon District’ (Kneeland); 
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“general in Upper Peninsula” (A. H. Boies); “common in summer at Iron Moun- 
tain” (E. E. Brewster); breeds; nests in large coarse nests wh trees; eggs four to 
six—Dr. W. C. Brownell has a set of seven—green, blotched and sprinkled with 
dusky brown; eats insects, frogs, carrion, acorns, eggs of birds and_ poultry 
“especially young chickens” (O. and O., Vol. XVI, 1891, p. 64); probably our friend. 


Famity [CTERIDA. Starnines, BLackprrDs, ORIOLES. 


Generally insect feeders, a few eat corn, some fruit, on the whole our friends; 
generally gregarious; eggs usually much speckled, often marked with zigzag or 


broken lines. 
GrENusS DOLICHONYX Swarns. 


Bobolink, male, reduced. 


e 
208-494-(312). Dolichonyx oryzivorus (Linn.), “BoBoLINK; SKUNK BLACKBIRD; 
Reep Brrp; Rick Brrp; Bos Lincotn; Orrovran; Burrer Brrp. 

Very common; Southern Michigan; summer; May (one of the latest birds to 
arrive) to September; male takes the plumage of the female in the fall; beautiful 
singer at nesting season; not shy; breeds; nests in June, usually in meadows, on 
the ground; eggs tive, occasionally six to seven, bluish white, marked with dark 
brown specks; not in Central Michigan until within a few years; I first noticed it 
about the college in 1874; “first in Monroe Co. in 1872” (Jerome Trombley); Dr. 
Atkins reports it very common in 1875, but very rare until 1874 at Locke; “first 
seen at Plymouth forty years ago” (J. B. Purdy); Dr. G. W. Topping says that it 
first appeared at Dewitt in 1881, and was numerous from the first; ‘common and 
breeds at Port Sanilac” (W. A. Oldfield); “abundant at Bay City, where it arrives 
from May 13 to June 1” (N. A. Eddy); “abundant summer resident at Albion 
and St. Joseph, but never seen at Palmer. Marquette Co.” (O. B. Warren). I have 
reports of this bird as far north as Benzie Co., in the Southern Peninsula, and 
Mr. KE. E. Brewster, of Iron Mountain, writes me that it occurs rarely at that place. 


GENUS MOLOTHRUS Swalrns. 


209-495-(313). Molothrus ater (Bodd.). *Cowsirp; Lazy Birp; Cow Buntina. 
Increasingly abundant; throughout the state; March to November; insect feeder; 
“rare migrant at Mackinac Island” (S. E. White); “abundant at Albion and St. 


Joseph, but rare at Palmer, Marquette Co.’ (O. B. Warren). ‘‘ Keweenaw Po nt” 
ies 
od 
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(Kneeland); rests on cattle and picks flies, hence name Cowbird; often in flocks; 
lays its eggs “extensively” (L. S. Foster) in other birds’ nests, especially in nests 
of Grass Finch, Chipping and Song Sparrows, Orchard Oriole, Thrushes. Warblers 
King Bird and Pewee; Mr. A. H. Boies thinks that this bird lays only one egg 


Cowbird, reduced. 


in any one nest (O. and O., Vol. IX, 1884, p. 90); Jerome Trombley has taken these 
eggs from the nests of thirty other kinds of birds; Prof. James Satterlee has taken 
eggs in Greenville, Montcalm Co., from the nests of the Hermit Thrush and the 
Green-crested Flycatcher; Dr. Gibbs has found its eggs in the nests of the Wood 
Thrush, Bluebird, eight species of Warblers, Scarlet Tanager, Chewink, Traill’s and 
Acadian Flycatchers, three species of Vireo, and five other species. R. H. Wolcott 
has found its eggs in the nest of Wilson’s Thrush, Blue-gray Gnatcatcher, Yellow 
Warbler, Swamp Sparrow, Song Sparrow, Chipping Sparrow, Rose-brea&ted Grosbeak, 
Indigo Bird, Orchard and Baltimore Orioles, Wood Pewee, and once in that of the 
Meadow Lark; F. M. Falconer finds the eggs most frequently in the nest of the 
Yellow Warbler, and in two cases he has found the eggs covered over and a new 
set deposited; Dr. Atkins reports finding eggs in the rest of the Golden Crowned 
Thrush, Rose-breasted Grosbeak and Hooded Warbler; in this peculiar habit this 
bird is like the Muropean Cuckoo; “usually lays eggs in nests of small birds which 
have a longer period of incubation, thus giving its young the first chance and 
‘freezing out’ the rightful possessor” (C. J. Davis); S. E. White reports this bird 
at Mackinac Island, but only as a migrant, and EK. E. Brewster writes that it-is 
common at Iron Mountain. A male was seen daily the winter of 1892 at Alma, 
Michigan, with a flock of English Sparrows.” “I have seen eggs walled in in Yellow 
Birds’ nests” (Prof. C. A. Davis). A. H. Boies has given a similar case in O. and O., 
Vol. IX, 1884, p. 128. For interesting article on this species by Dr. M. Gibbs, see 
OF and.@:, Vol. XV, 1820;p: 5. 


Genus XANTHOCEPHALUS Bonap. 
210-497-(319). Xanthocephalus xanthocephalus (Bonap.). YELLOW-HEADED 
BLACKBIRD. 


Very rare; “extreme southwestern part of the state; probably breeds” (Gibbs); 
“never seen at Ann Arbor” (Dr. J. B. Steere); “very doubtful if it breeds in the 
state” (A. H. Boies); one taken at Iron Mountain, Northern Peninsula, May 17, 
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1890, by E. E. Brewster; “common in Northern Wisconsin and presumably in the 
Northern Peninsula” (Prof. Ludwig Kumlein ); “ breeds in Lake Co., Indiana” 
(Butler’s Birds of Indiana). 


Genus AGELAIUS VrKruu. 


211-498-(316). Agelaius pheniceus (Linn.). * Rep-winceD Brackeirp. 


Exceedingly common; throughout the state; March to September; “ exceedingly 
abundant at Albion and St. Joseph, and a rare migrant at Palmer. These occur in 
countless numbers in spring and fall at St. Joseph. They spend the night in the 
marshes and the day in the groves, etc. There is an albino in the Albion museum ” 
(O. B. Warren); “ breeds abundantly at Bay City” (N. A. Eddy); “ Traverse City 
where it breeds” (L. W. Watkins); “rare at Port Sanilac, but common a short dis- 
tance west” (W. A. Oldfield); ‘common at Mackinac Island” (S. E. White); “ com- 
- mon at Iron Mountain” (E. E. Brewster); “ Keweenaw Point” (Kneeland); breeds; 
two broods; nests in May, in grass clumps or low brushwood in marshes; nests 
usually surrounded by water; eggs four to five, rarely six, light blue, streaked and 
specked with brown or black; food insects and grain, principally corn; often seen 
in flocks, especially in autumn. 


GrENusS STURNELLA VIEILL. 


Meadow Lark, natural size 


212-501-(320). Sturnella magna (Linn.). *Mrapow Lark; Mrapow STARLING; 
Frevp Lark. 

Exceedingly abundant; throughout the state; March to October; often seen every 
month in the year; “very rare visitant at Mackinac Island, where I flushed four 
July 12, 1889 ” (S. E. White); ‘does not occur at Iron Mountain, as I have not 
seen it or heard its note” (EK. E. Brewster); ‘“ abundant at Albion and St. Joseph, 
but never seen at Palmer, Marquette Co.” (O. B. Palmer); “breeds abundantly at 
Bay City, where it is often seen in the principal streets” (N. A. Eddy); L. W. 
Watkins has found it breeding at Traverse City; nests in May on the ground; 
eggs five to seven, white with brown spots, rarely immaculate; “ often shot for game” 
(Geo. D. Sones). 


213-501b-(322). Sturnella magna neglecta (Auwd.). *WersterN Mrapow Lark. 


Although this is included in Covert’s and Stockwell’s lists, I doubt its occurrence 
in our state. Dr. Gibbs writes me to the same effect. Dr. Atkins states that he 
saw a flock September 8, 1876. Were not these immature specimens of the preced- 
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ing species? Prof. J. A. Allen writes me that he thinks Dr. Atkins was mistaken 
in his identification. Prof. A. W. Butler identified one from Cook Co., Illinois, only 
two counties removed from Michigan. 


Genus ICTERUS Briss. 


214-506-(324). TLeterus spurius (Linn.), *OrcHaRD ORIOLE. 

Common summer sojourner; rare about Lansing; “common in Kent Co.” (S. E. 
White); “very common at Greenville, Montcalm Co.” (Prof. James Satterlee); “ com- 
mon and breeds at Port Sanilac” (W. A. Oldfield), “very common in Cass Co. 
where it breeds in June” (J. W. Simmons); ‘breeds abundantly at Plymouth, and 
usually lays five eggs” (J. B. Purdy); taken frequently in Ionia Co. by Mr, Levi 
Broas; “common in Wayne Co. where it breeds” (B. H. Swales); “abundant breeder 
at Bay City. The male can be depended on to arrive the first week of May, it 
precedes the female, it is seen but is rare at Heisterman’s Island, in Saginaw Bay” 
(N. A. Eddy); “rare but breeds at Ann Arbor” (Dr. J. B. Steere); breeds plentifully 
in the southern part of the State; “this and the next species breed abundantly 
at Albion and St. Joseph, but are not seen at Palmer, Marquette Co., this one 
nests in orchard trees but the green moss covering so effectually hides the nest 
that it is found with difficulty” (O. B. Warren); Dr. Atkins took a specimen May 
25, 1892, at Locke, Ingham Co.; Robt. H. Wolcott took a nest with eggs at New 
Baltimore, July 20, 1893; “nests abundantly at Manchester, often in spruce trees, 
nests usually pendant, but shorter than the next species, woven closely to twigs 


and much concealed” (L. W. Watkins); eggs four to six, smaller than in the next 
species, and the dashes shorter. 


215-507-(326). ITeterus galbula (Linn.). *Bavtrimore Or1oLE; HanG Nest; Fire 
Brrp. 


Common; throughout the Lower Peninsula at least; ‘‘ never seen at Iron Mount- 
ain” (EK. E. Brewster); “I have never seen it at Mackinac Island” (S. E. White); 
May, rarely April, to August; “common at Traverse City, where it breeds abun- 
dantly ” (L. W. Watkins); “common even in the City of Ann Arbor” (Dr. J. B. Steere); 
breeds; nests “ purse-shaped” (L. S. Foster), suspended; ‘‘I have a nest constructed 
wholly of horse hair from mane and tail of a horse” (Prof. J. W. Simmons); Mr. 
O. B. Warren writes me that he has known these birds to return to the same 
nest year after year, and he once knew a bird to hang itself in the suspending 
cords of its own nest by accident; nests usually at the ends of limbs of tall 
trees (it often selects elms or the top-most limbs of orchard trees); eggs four to 
six, pinkish white or bluish white; scratched with brown; feeds on insects (will 
even eat the large tomato worm) and fruit; beautiful bird; sweet singer; next to 
the Scarlet Tanager this is the most showy of our common birds. I have seen 
these birds eat the young bark lice from linden trees in the spring, and have seen 
them driven away by the bees and wasps that come for the honey-dew. 


GENUS SCOLECOPHAGUS SwaIn. 
216-509-(331). Seolecophagus carolinus (Mill). *Rusry Buiacksirp; Rusty 
(GRACKLE. 


Abundant throughout the state; migrant; “only migrant at Ann Arbor” (Dr. J. 
B. Steere); “have seen flocks of this bird in fall at Port Sanilac” (W. A. Oldfield); 
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“common spring and fall migrant at Bay City” (N. A. Eddy); observed at 
Sault Ste Marie by A. H. Boies; E. E. Brewster has taken it at Iron Mountain; 
“saw a flock of about twenty at Mackinac Island, September 22, 1889” (S. E. White); 
“Keweenaw Point” (Kneeland); ‘“ probably breeds” (Gibbs’ Birds of Michigan); 
may possibly breed in Northern Peninsula. 


GENUS QUISCALUS VIEIrL. 


BronzeEp Crow Briacksirp; Crow Biacksirp; ComMon BLACKBIRD. 


217-511b-(837). Quiscalus quiscula wneus (Ridgw.). *Bronzep GRACKLE; 

March to September; exceeding abundant; throughout the state; “often in cities” 
(Geo. D. Sones); often in immense flocks especially in spring and fall; “ decreasingly 
common in Monroe Co.” (Jerome Trombley); “seen migrating for four days through 
Mackinac Island in September, 1889” (S. E. White); ““common at Iron Mountain ” 
(EK. E. Brewster); “in some localities in Marquette Co., as I have seen them in pro- 
tected bottoms in St. Joseph in January, I think they may remain with us some- 
times over winter” (O. B. Warren); breeds; nests in May and June in large coarse 
nests in swamps, in bushes usually near the ground—R. H. Wolcott has found 
them in evergreens forty feet from the ground; eggs four to six, rarely seven, light 
blue to light brown, streaked and specked with brown and black; feeds on insects, 
especially white grubs, and pulls up corn and eats corn from the ear; Prof. Jas. 
Satterlee once found a nest in a hole in an old dead tamarack, and R. H. Wolcott 
reports the same from Ann Arbor, where the nest was in an old stub standing in 
the river. Dr. M. Gibbs writes me that he finds such nesting common in new 
regions where old trees are abundant. Mr. N. A. Eddy writes me that these for- 
merly bred in holes and crevices in trees in the Bay City parks, but are driven 
forth by the English Sparrow. 


Famity FRINGILLID®. Fincues, Sparrows, ere. 


Feed on seeds and insects; our native species all beneficial. Many species are 
sylvan, while others frequent the cleared fields. 


GENUS COCCOTHRAUSTES Briss. 


Evening Grosbeak, reduced, 
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' 
218-514-(189). Coecothraustes vespertina (Coop.). Eventnc GRosBEAK. 


Winter; rarely seen; occasionally very common; type specimen described by 
Cooper was from Sault Ste. Marie; E. E. Brewster reports a large flock at Iron 
Mountain in the winter of 1882; Mr. L. H. Colburn sent me one shot from a flock 
in Van Buren Co. in 1887; winter of 1889-90 at the college in flocks; “Ann Arbor 
in 1887 and 1890” (Dr. J. B. Steere); “common in spring of 1890 at Port Sanilac” 
(W. A. Oldfield); “very abundant at Alma and Saginaw in winter of 1889-90” 
(Prof. C. A. Davis); “many seen at Albion in the spring of 1886” (O. B. Warren); 
“T took six out of a flock of about a dozen March 1, 1889, in Wayne Co., and my 
father secured some at the same time from Ogemaw Co.” (E. W. Durfee); “several 
small flocks in Monroe Co. in winter of 1889-90” (Jerome Trombley); “attracted 
into houses by feeding, caught and kept in cages for two years, all males and so 
could not breed” (L. W. Watkins); N. A. Eddy writes me that they have only been 
seen twice at Bay City, March, 1887 and January, 1890; Dr. M. Gibbs saw this bird 
in company with the Rose-breasted Grosbeak in Kalamazoo Co. in late April, 1879 
(The Auk, April, 1892). For very full monograph of this bird see article by Prof. 
A. W. Butler in The Auk, Vol. IX, July, 1892, pp. 288-247, also “Further Notes on 
the Evening Grosbeak,” The Auk, April, 1893, pp. 155-157. This article refers 
largely to observations on this species in Michigan. He shows that this bird was 
general in Michigan in the winter of 1890 from January to May. 


Genus PINICOLA VIEILL. 


Pine Grosbeak, reduced. 


219-515-(190). Pinicola enuecleator (Linn.). * Prine GrRosBraKk. 

Occasional in winter; often in large flocks; “in flo¢ks of thousands in Jackson 
Co. in 1881, where they were very tame” (Dr. H. A. Atkins); “rare straggler 
at Albion, and common at Palmer, Marquette Co., in autumn and even to early 
winter” (O. B. Warren); we have one in our museum from Ionia Co., taken in 
January; Mr. W. A. Oldfield took one specimen at Port Sanilac in the winter of 
1892; ‘common in Bay Co. from November, 1883, to March 10, 1884” (N. A. Eddy in 
O. and O., Vol. IX, p. 41); “occasionally a straggler from the north in Kalamazoo 
Co. in winter” (Dr. M. Gibbs); “Keweenaw Point” (Kneeland); “not uncommon 
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at Iron Mountain and north, where I think it breeds” (EK. E. Brewster); I was 
surprised to find but one in the large collection of Mr. Levi Broas, made in the 


northern part of Ionia Co. 
Genus CARPODACUS Kauvp. 


Purple Finch, male, reduced. 


220-517-(194.) Carpodacus purpureus (Gmel.), * PuRPLE. Fincu. 


Rather common; throughout the state; flocks; usually a migrant; occasional in 
summer; “only a migrant at Ann Arbor” (Dr. J. B. Steere); F. L. Washburn 
reported a flock at Ann Arbor May 24 (The Auk, Vol. VI, p. 279); “not known in 
Kalamazoo in summer” (Dr. M. Gibbs); “ Hillsdale and Lenawee Counties” (A. H. 
Boies); ‘““does not breed at Plymouth ” (J. B. Purdy); “rare in Wayne Co.” (B. H. 
Swales); “taken at Heisterman’s Island in fall, and have found it common on main 
land at Bay Port in summer months” (N. A. Eddy); “breeds abundantly at Macki- 
nac Island” (S. E. White); “Keweenaw Point” (Kneeland); “rare at [Tron Mount- 
ain” (E. E. Brewster); occasionally breeds; nests in May, in trees, often close by 
houses; Mr. Howard B. Baker knew it to nest in an evergreen close by his father’s 
house in Lansing; eggs four to five, very light dull green, speckled with dark 
spots; sweet singer. ? 


Genus LOXIA LInn. 


221-521-(199). Loxia curvirostra minor (Brehm). *AmeRIcAN CrRossBILL; RED 
CROSSBILL. 


Often very common; throughout the Southern Peninsula at least; winter; Novem- 
ber to May; occasional in summer; “irregular at Ann Arbor” (Dr. J. B. Steere); “ only 
in winter and spring at Plymouth” (J. B. Purdy); “not common in Lenawee and 
Hillsdale Counties” (A. H. Boies); ‘common in Grand Traverse Co.” (M. L. Leach); 
“very common at Iron Mountain, think it breeds” (E. E. Brewster); F. M. Fal- 
coner reports it from Hillsdale in March and April, where a nest was found by 
Mr. Hempel, March 24, 1892, in a spruce, twenty feet from the ground, and one 
egg taken; “common at Palmer, Marquette Co., and in early spring at Albion” (O. 
B. Warren); “not seen at Bay City but taken in winter in Roscommon Co.” (N. A. 
Eddy); “summer resident at Mackinac Island, where it breeds” (S. E. White); 


“Keweenaw Point” (Kneeland); breeds north; “I think it nests in March or 
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earlier” (Dr. M. Gibbs); “usually February and March” (Davie, p. 289); nests in 
trees; eggs three to five, greenish gray, specked with brown; Dr. Atkins reports 
taking the nest of this bird at Locke; he also states that he has known it to peck 
holes in apples to secure the seeds. 


Red Crossbill, male and female, reduced. 


222-522-(198). Loxia leucoptera Gmel. * Wuite-wINGED CROsSBILL. 


Often common throughout the Lower Peninsula at least; south only in win- 
ter; Dr. Atkins reports killing one at Locke, August 9, 1875; “common in Kent 
Co. in winter and rare summer resident at Mackinac Island” (S. EK. White); 
“uncertain winter visitor at Ann Arbor” (Dr. J. B. Steere); ‘“‘a specimen in my 
collection was taken at Cheboygan in winter” (N. A. Eddy); ‘rare at Albion, one 


White-winged Crossbill, reduced. 


taken February 22, 1887” (O. B. Warren); “one pair killed at Plymouth” (J. B, 
Purdy); ‘never saw it at Port Sanilac” (W. A. Oldfield); Samuel Spicer, of Gen- 
esee Co., reports finding one nesting September 28, 1888 (O. and O., p. 43, 1889); 
“Keweenaw Point” (Kneeland); S. E. White finds it in July and August at 
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Mackinac Island, where it probably breeds; “ breeds in Northern Wisconsin and 
Northern Peninsula of Michigan” (Prof. Ludwig Kumlein); this bird is a rather 
fine singer. 

Genus ACANTHIS Broun. 


223-528-(207). Acanthis linaria (Linn.). *ReppoLtt; Common or Lesser Rep- 
POLL; Repro. LInner. 

Occasional winter resident; November to March or April; flocks; “ irregularly 
abundant at Ann Arbor, there were thousands in 1888, very rare since” (Dr. J. B. 
Steere); “never saw it at Port Sanilac” (W. A. Oldfield); “often common in Lena- 
wee Co.” (A. H. Boies); “I have one in my collection from Cheboygan ” (N. A. Eddy); 
“common in winter at Iron Mountain” (KE. E. Brewster); “Keweenaw Point” 
(Kneeland); I have it reported from Thunder Bay Island; very sweet singer; feeds 
mostly on buds and seeds, especially seeds of the arbor vite. 


224-528b-(208 part). Acanthis linaria rostrata (Coues.). *THe GreateR REDPOLL. 


“ Occasional straggler taken in flocks of last species ” (Dr. M. Gibbs). Dr. Gibbs’ 
specimen taken at Kalamazoo was identified by Mr. Robert Ridgway. These birds 
are often given as Acanthis linaria holbellii, which is without doubt an error (see 
Butler’s Birds of Indiana, p. 69). 


GrENus SPINUS Koon. 


225-529-(213). Spinus tristis (Linn.), *AmeRtcaNn GoupFINcH; YELLOW BirpD; 
THISTLE Brirp. 


Very common; throughout the Lower Peninsula; every month in the year; more 
common in summer; yellow in summer, darker in autumn and winter; occasional 
in midwinter; in fall and winter feeds on seeds; gregarious at all seasons except 
while breeding; but the the largest flocks occur in winter” (KE. L. Moseley); “Grand 
Traverse Co.” (M. L. Leach); “common at Albion, St. Joseph and Palmer” (O. B. 
Warren); “common at Iron Mountain” (EK. E. Brewster); “common summer resi- 
dent at Mackinac Island” (S. E. White); ‘not seen in Upper Peninsula” (A. H. 
Boies); “nests in shade tress about Bay City and seen by me in Richmond Town- 
ship the present month, September” (N. A. Eddy); breeds; nests in July and 
August; Robt. H. Wolcott took a nest with young in it August 6, and of eggs 
August 13, 1893, at New Baltimore; “never before July” (R. H. Wolcott); “ usually 
as late as July and often in August and September” (Prof. Ludwig Kumlein); we 
have found nests with five eggs September 10, one reported found September 28, 
1888 (O. and O., Vol. XIV, 1889); nests in orchard trees and occasionally in low 
shrubs; eggs three to six, bluish white; Dr. H. A. Atkins and Mr. L. W. Watkins 
have both reared the young by putting the eggs under a common canary. 


226-533-(212). Spinus pinus (Wils.). Pine Siskin; Pinr Linner; Pine Finca. 


Rather rare; throughout the state; “rare at Ann Arbor” (Dr. J. B. Steere); 
“common in Wayne Co.” (B. H. Swales); “I took one specimen at Port Sanilac in 
the winter of 1892-93” (W. A. Oldfield); “transient in Monroe Co., often in flocks 
in spring even to April and May” (Jerome Trombley); ‘‘ very abundant in the pine 
forests north and often seen in southern counties” (Dr. M. Gibbs); winter; “rare 
at Albion, but common in spring and fall at Palmer, Marquette Co.” (O. B. War- 
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ren); “killed from flocks at Iron Mountain, May 23, 1892” (E. E. Brewster); “‘Kewee- 
naw Point” (Kneeland); ‘‘not uncommon on Keweenaw Point from early spring till 
late autumn, but less common in summer than in spring and fall” (E. W. Durfee); 
“eommon in winter in Kent Co., and a summer resident on Mackinac Island” (8. 
E. White); Dr. Atkins reports taking it in February and twice in May; “breeds in 
Michigan” (Davie’s Nests and Eggs of North American Birds, p. 293). 


GENUS PLECTROPHENAX STE. 


227-534-(219). Plectrophenax nivalis (Linn.). *Snowriake; Snow Bunrine; 
Wuitr Snow Birp. 

Common, though fitful, not seen every winter; “I have seen it every winter with 
the exception of 1886, 1887 and 1891, earliest date October 16, latest March 19” (N. 
A. Eddy); throughout the entire state; November to March; often migrant; ‘ Lena- 
wee and Hillsdale Counties and common in the Upper Peninsula” (A. H. Boies); 
“Keweenaw Point ” (Kneeland); “immense flocks at Morrice, Shiawassee Co., Feb- 
ruary, 1893” (Dr. W. C. Brownell); ‘occasional straggler at Albion and St. Joseph, 
but abundant in fall and spring at Palmer, Marquette Co.” (O. B. Warren); “ com- 
mon at Iron Mountain from late October till snow flies” (EK. E. Brewster); saw a 
flock of hundreds near Owosso, January, 1892, they would follow the manure wagon 
to gather seeds” (Bert B. Cook); “present in Kent Co. from October 28, 1890, to 
March 7, 1891” (S. E. White); reported from Mackinac Island; “usually does not 
come till snow covers the ground” (Prof. C. A. Davis). 


Genus CALCARIUS BEous?T, 


228-536-(220). Calearius lapponicus (Linn.) LapLtanp Lonespur. 


Rare; migrant; spring and autumn; often winters in Southern Michigan; “one 
pair killed at Plymouth” (J. B. Purdy); “occasional in winter at Port Sanilac” 
(W. A. Oldfield); “generally a transient visitor from the north, occasionally spends 
the winter south of 43° north latitude” (Gibbs’ Birds of Michigan); October to 
April; reported from Wayne Co. and Mackinac Island; “‘ Keweenaw Point” (Knee- 
land); it is said to be a common spring migrant in Northern Indiana (Butler’s 
Birds of Indiana). 


229-537-221. Calearius pietus Swain, Smirn’s Loncspur; Parnrep Lonespur. 


Reported common on the southern shore of Lake Michigan (Butler’s Birds of 
Indiana); Dr. M. Gibbs thinks this may be found in Michigan; migrant; in flocks. 


GENUS POOCASTES Batrrp. 


230-540-(232). Pooeretes gramineus (Gmel.). *VespeR Sparrow; Bay-wINGED 
Buntina; Grass Fincu; Grounp Brrp. 

One of our most common finches; throughout the state; April to October; “ Mack- 
inac Island” (S. E. White); “common at Iron Mountain” (KE. E. Brewster); 
“Keewenaw Point” (Kneeland); “very common and friendly at Albion, St. Joseph 
and Palmer” (O. B. Warren); “next to song sparrow our most common finch” 
(J. Trombley); its pretty evening song—vesper song—gives it one of its common 
names; and this with its familiar habit, and white margined tail makes its identifi- 
cation easy; breeds; two or three broods a year; nests in May, June or July, on the 
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ground in pasture, meadow and by the roadside; eggs four, gray, specked with dull 
brown; birds not shy; like all our native sparrows, insectivorous and valuable. 


Grass Finch, reduced, ° 


GENus PASSER Briss. 


231-000-(192). Passer domesticus (Linn.). * ENGLISH SPARROW; EUROPEAN 
Sparkow; Housr Sparrow; Parasite; Tramp; HoopLtum; Gammon; PHILIP 
SPARROW. 


Imported species; introduced into New York in 1850; introduced into Michigan 
in 1879, possibly a few years earlier; first seen at the college in 1885; “first seen 
at Hubbardston, Ionia Co., 1885” (Prof. C.F. Wheeler); very common already 
throughout the Lower Peninsula; more common in towns but pushing into the 
country; noxious species; “like the poor, always with us at Iron Mountain” (E. 


Male, nat. size original. 


| 
4 
| 


| mi 
Bul i) 


English Sparrow, male. Female, nat. size original. 
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E. Brewster); “already at Mackinac Island” (S. E. White); eats grain, often very 
extensively; especially peas, vegetables and insects; drives away our native birds; 
is very filthy about houses; a three cent bounty is thinning its ranks, and often, 
though incorrect determination, the ranks of our sparrows, etc. (see bulletin No. 
62, Michigan Experiment Station, or report of the Michigan State Board of Agri- 
culture, 1890, p. 275); the amendment to the Sparrow law, made in 1893, requiring 
that Sparrows must be killed in winter or no bounty will be paid, removes the 
objection to the law; breeds abundantly; it is reported that thirty young may be 
reared from a single pair in a season; nests about cornices, etc., about houses and 
concealed places, “often in Grand Rapids in trees, the nests being bulky and open 
on the side” (R. H. Wolcott); eggs four or five, occasionally six, very rarely nine; 
soiled white, specked with brown. For full account of this bird-pest see excelient 
report by the United States Department of Agriculture. This bird is said to eat 
bots in horse droppings and so to lessen the number of botflies. 


GENUS AMMODRAMUS Swatrn. 


232-542a-(227). Ammodramus sandwichensis savanna (Wils.). “Savanna SPARROW. 


Not uncommon; migrant; Dr. Atkins took it May 10, 1882; “not sure that it 
breeds in Michigan” (A. H. Boies); “have taken it at Heisterman’s Island in 
Saginaw Bay, in fall and believe it a migrant” (N. A. Eddy); “have taken one 
specimen at Port Sanilac, do not think it breeds’ (W. A. Oldfield); “Monroe Co.., 
but does not breed, seeing a bird in summer is not sure proof that it breeds” 
(Jerome Trombley); “it is evidently a transient’ (Dr. M. Gibbs). 


233-546-(234). Ammodramus savannarum passerinus (Wils.). GRASSHOPPER 
SpaRRow ; YELLOW-WINGED SPARROW ; CRICKET SPARROW. 


Summer resident; “southern part of the state” (Prof. J. A. Allen); “ breeds” (Gibbs’ 
Birds of Michigan); “rare and breeds at Port Sanilac” (W. A. Oldfield); “ Hillsdale 
and Lenawee Counties” (A. H. Boies); “increasingly abundant at Plymouth” (J. 
B. Purdy); Jerome Trombley has found it breeding in a meadow in Monroe Co.; 
“is becoming very common as the forests are cleared off” (Dr. M. Gibbs); “I have 
seen them at Ishpeming and Sault Ste. Marie late in May, and have found them 
common in Wayne and Kent Counties” (EK. W. Durfee); two of its common names 
come from its stridulating note. 


234-547-(236). Ammodramus henslowii (Auwd.). Henstow’s Sparrow ; HENSLOow’s 
BunrTING. 

Rare; Northwestern Indiana, Lake Co (Butler’s Birds of Indiana); included in 
the list of Michigan birds by both Boies and Covert. Mr. A. W. Butler thinks that 
this and also Leconte’s Sparrow, Ammodramus leconteii, will both be found to 
belong to our Michigan fauna. 


235-549a-(241). Ammodramus caudacutus nelsoni Allen. Nertson’s Sparrow ; 
NeEwson’s SHARP-TAILED FINCH. 


Rare; two specimens reported taken October 5, 1878, in Gibbs’ Michigan Birds; 


reported from Northwestern Indian, where perhaps it is a summer resident (But- 
ler’s Birds of Indiana). 
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Genus CHONDESTES Swain. 


236-552-(281). Chondestes grammacus (Say). Lark'Sparrow; Lark Fincu. 


Not rare in northern part of the state; summer months; ‘rare and irregular at 
Ann Arbor” (Dr. J. B. Steere); “Sault Ste. Marie” (A. H. Boies); “rare in Monroe 
Co., where two nests have been found” (Jerome Trombley),*May to August; arrives 


Lark Sparrow, natural size. 


in flocks; “ breeds irregularly and often very locally ” (Dr. W. C. Brownell); “not a 
rare breeder in Wayne Co.” (E. W. Durfee); ‘breeds in the Northern Peninsula” 
(Prof. Ludwig Kumlein); nests in June on the ground or in bushes; eggs four to 
six, white with irregular lines of black or brown; “locally common, breeds” (Gibbs). 
Dr. Atkins makes no mention of this bird but we have taken it here. 


GrENus ZONOTRICHIA Swarn. 


237-554-(276). Zonotrichia leucophrys (Forst.). WuHrre-cROWNED SPARROW; 
WHITE-BROWED SPARROW; WHITE-BROWED CROWNED SPARROW. 


_ Common; probably a migrant; throughout the entire state, May and October; 
“common spring and fall at Port Sanilac” (W. A. Oldfield); ‘‘Mackinac Island” 
(S. E. White); “Keweenaw Point” (Kneeland); “ breeds in the Northern Peninsula” 
(Ludwig Kumlein); “doubtful if it breeds in Northern Peninsula” (Dr. A. K. Fisher); 
“this beautiful singer is a rare migrant at Albion and a common migrant at 
Palmer, Marquette Co.” (O. B. Warren); migrant in Lower Peninsula; “less com- 
mon in Monroe Co. than the White-throated Sparrow” (Jerome Trombley); solitary; 
_“generally gregarious during migration” (Dr. M. Gibbs); “abundant spring and 
fall, migrant at Bay City, average date of arrival May 15, many killed the night of 
May 14, 1890, by electric light tower” (N. A. Eddy). 


White-throated Sparrow. White-crowned Sparrow. 


~ 
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238-558-(275). Zonotrichia albicollis (Gmel.). * WuHITE-THROATED Sparrow. 


Abundant; throughout the entire state; September, April and May; migrant; not 
uncommon migrant at this place; “though a migrant at Ann Arbor, nests abun- 
dantly at Petoskey as late as July” (Dr. J. B. Steere); “common in Grand Traverse 
Co.” (M. L. Leach); “common at Iron Mountain” (EK. E. Brewster); “very abun- 
dant on Keweenaw Point” (Kneeland); “ breeds freely in Northern Peninsula” (Prof. 
Ludwig Kumlein); “exceedingly abundant at Palmer and throughout all of Mar- 
quette Co. where it breeds abundantly, and where its song is heard everywhere; 
also a common migrant at St. Joseph” (O. B. Warren); “summer resident as far 
south as Grand Rapids” (Dr. M. Gibbs); S. E. White reports this as breeding 
abundantly at Mackinac Island; eggs four to five; beautiful singers; usually seen 
in flocks; N. A. Eddy reports this less abundant than the preceding at Bay City 
where it precedes the other in both spring and fall migrations. 


GrENus SPIZELLA Bonap. 


239-559-(268 part). Spizella monticola (Gmel.). *Tree Sparrow. 

Very common throughout the entire state; “often in flocks with the Junco Snow 
Birds; “common at Iron Mountain” (EK. E. Brewster); ‘“‘common in winter and 
early spring at St. Joseph and very common at Palmer, Marquette Co.” (O. B. 
Warren); ‘Keweenaw Point” (Kneeland); winter resident; October to April; flocks. 


240-560-(269). Spizella socialis {Wils.). *CHreprnc Sparrow; Cuippre; Harr 
Brrp. 

Very common; throughout the state; April to October; “dates of arrival at Bay 
City for nine years, between April 3 and April 22” (N. A. Eddy); “ Mackinac 
Island” (S. E. White); ‘common at Iron Mountain” (E. E. Brewster); “ not seen in 
the Northern Peninsula” (A. H. Boies); “Keweenaw Point” (Kneeland); “ very 
common summer resident at Albion, St. Joseph and Palmer” (O. B. Warren); 
breeds abundantly; nests in May and June (Robt. H. Wolcott writes me that he 
took nest with eggs at New Baltimore as late as August 4, 1893) in orchard 
trees, evergreens, thorn bushes, etc., occasionally in buildings, “one in a straw 
stack” (N. A. Eddy), “sometimes on the ground” (Dr. J. B. Steere); eggs three 
to five, bluish green with specks of black and obscure brown; migrate south in 
flocks; one of our best known and most friendly Sparrows. 


241-561-(272). Spizella pallida (Swain.). Ciuay-coLorep Sparrow. 

“Rare in Western Indiana and Northern and Western Illinois, probably visits 
Michigan” (A. W. Butler); “breeds in Upper Peninsula” (Prof. Ludwig Kumlein); 
“doubtful if it breeds in Northern Peninsula” (Dr. A. K. Fisher); “a very rare 
migrant” (A. B. Covert’s Birds of Washtenaw Co., Michigan). 


242-563-(271). Spizella pusilla (Wils.). *Fim_p Sparrow. 

Exceedingly abundant; throughout the entire state; “not abundant at Ann 
Arbor” (Dr. J. B. Steere); “rare in Wayne Co.” (B. H. Swales); “I don’t con- 
sider them rare in Wayne Co.” (EK. W. Durfee); “common at Palmer, and very 
common at Albion and St. Joseph where it nests frequently in the cultivated 
raspberry bushes” (O. B. Warren); “abundant in Monroe Co.” (Jerome Trombley); 
“rare at Bay City” (N. A. Eddy); from April to October; “ Mack inac Island” (S. E. 
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White); nests in May; Mr. Robt. H. Wolcott writes me that he took eggs at New 
Baltimore July 23, 1893; in bushes or on the ground; eggs three to five, grayish 
white, specked with brown; more shy than the Chipping Sparrow. This delightful 
singer is a favorite with all lovers of nature. 


GrEnus JUNCO Waa. 


243-567-(261 part). Junco hyemalis (Linn.). *Stuare-cotorep Junco; Common 
Syow Brrp; Junco; Buack Snow Brrp. 


Very common; flocks; winter; more common in Spring; not rare in summer, 
north; “‘summer resident in Montcalm Co., but a migrant at Ann Arbor” (Dr. J. 
B. Steere); “ Monroe Co. from early spring to May” (Jerome ‘lrombley); “ common 
summer resident at Mackinac” (S. E. White); “common at Iron Mountain” (EK. E. 
Brewster); breeds in the northern part of the state; ‘‘ breeds in Northern Peninsula” 
(H. Nehrling); ‘abundant in late fall and early spring and common in winter at St. 
Joseph and Albion, and exceedingly abundant at Palmer where it breeds profusely, 
everywhere you go you will see it in countless numbers” (O. B. Warren); “ Kewee- 
naw Point” (Kneeland); “nests at Traverse City, in excavations under logs” (L. 
W. Watkins); “in bushes two to six feet high” (Gibbs); “on the ground” (Coues); 
or “hole in stump” (Samuels); eggs four, white with reddish specks; reported by 
Dr. Atkins at Locke, July 8, 1879, and by C. W. Gunn at Grand Rapids, a pair 
apparently breeding, July 13, 1878 (Bull. Nutt. Orn. Club, Vol. IV, p. 238}; Mr. S. 
E. White says this bird may breed in Kent Co. as he has taken it in June. These 
Snow Birds often appear in quite large flocks; N. A. Eddy thinks it a winter resi- 
dent in the Northern Michigan pine forests. 


244-567a-(263). Junco hyemalis oregonus (Towns.). *OrkEGon Junco; OREGON 
Snow Brrp. 

“ Accidental visitor” (Dr. M. Gibbs); rare; Dr. Atkins reports taking this bird 
twice in April. This is quite probably an error. Prof. A. W. Butler thinks these 
notes may refer to Junco hyemalis shufeldti, which has been taken at Lafayette, 

Indiana. 

Genus MELOSPIZA Barrp. 


245-581-(244). Melospiza fasciata (Gmel.). *Sona Sparrow. 


Very common; throughout the entire state; from early spring till late fall; 
occasional in February; “a few remain through the winter in Monroe Co.” (Jerome 
Trombley); “common summer resident at Mackinac Island” (S. E. White); “com- 
mon at Iron Mountain” (EK. E. Brewster); breeds; ‘“‘ Keweenaw Point” (Kneeland); 
rears two or three broods a season” (Dr. W. C. Brownell); “very abundant at 
Albion and St. Joseph, where it arrives in late February and March, and at Palmer 
Marquette Co., where it arrives the first week in April” (O. B. Palmer); nests in 
April and May (Mr. Robt. H. Wolcott took eggs at New Baltimore July 23, 1893) 
and August, in bushes, occasionally ten feet high, “have been found in holes of 
apple trees” (Davie), or on the ground, often surrounded with snow; eggs four or 
five, sometimes six, and very rarely seven. R. H. Wolcott reports a nest at Ann 
Arbor, 1892, with seven sparrow eggs and one cow bird’s egg, grayish or bluish 
white, thinly, rarely thickly, dotted with varying shades of brown; beautiful singer; 
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very desirable bird. This is a great favorite with all lovers of birds. I have seen 
these birds take the half grown bark lice clean, from the linden twigs, in early 
spring. 


246-583-(242). Melospiza linecolni (Auwd.). LincoLn’s Sparrow. 

Very rare; Dr. M. Gibbs reports two specimens taken May, 1875, September 28 
and October 9, 1879, and several specimens more recently; E. L. Moseley reports 
one taken at Grand Rapids in 1887; “should be found breeding in Michigan” (A. 
W. Butler); “ breeds in Northern Peninsula” (Prof. Ludwig Kumlein); N. A. Eddy 
reports a male killed at Bay City by electric light tower May 15, 1890. 


247-584-(243). Melospiza georgiana (Lath.). Swamp Sparrow. 


Not rare; probably throughout the state; April and August; ‘‘common at Ann 
Arbor, nesting in the open swamps” (Dr. J. B. Steere); “nests freely about 
swampy lakes at Plymouth” (J. B. Purdy); ‘occasional at Port Samilac” (W. 
A. Oldfield); “Southern Michigan and Upper Peninsula” (A. H. Boies); very 
common in Kent Co., have taken the eggs and seen thousands of the birds” 
(S. E. White); Mr. White also reports this species on the mainland north of 
Mackinac Island; “I have seen a few about Ishpeming ” (KE. W. Durfee); “ tolerably 
common and breeds at Bay City” (N. A. Eddy); nests on ground usually in 
swamps; F. M. Falconer reports taking a nest at Hillsdale three feet from the 
ground; eggs four to five, bluish or grayish white, specked with brown. 


GrENus PASSERELLA Swarn. 


Fox Sparrow, natural size. 


248-585-(282). Passerella iliaca (Merr.). *Fox Sparrow. 

Common; throughout the state; migrant; “common migrant at Iron Mountain” 
(EK. E. Brewster); “taken at Ann Arbor” (Dr. J. B. Steere}; “an abundant 
transient” (Dr. M. Gibbs); March and April, and October and November; 
“Mackinac Island” (S. E. White); “Keweenaw Point” (Kneeland); “rare migrant 


at Bay City” (N. A. Eddy); a very beautiful singer. 
Genus PIPILO VIEILu. 
249-587-(301). Pipilo erythrophthalmus (Linn.). * Towner; Towner Buntine; 
Cuewiyk; Marsu Rosin; Grounp Rosin; Jewre; JOE-wINnk. 


Very common; throughout the state; March to October; reported at Ann Arbor 
by F. L. Washburn in December (The Auk, Vol. VI, p. 279); Prof. James Sat- 
terlee saw it at Greenville the last of November, 1892; “very rare at Mackinac 
Island” (S. E. White); breeds; “very common at Iron Mountain” (E. E. Brew- 
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ter); ‘April to November at Bay City” (N. A. Eddy); nests in bulky but well 
built nests in June and July, in’ bushes, low trees, on grass tufts, near the ground, 
or on the ground. Mr. Robt. H. Wolcott found a nest at Grand Rapids July 26, 
1892, in a broken thorn apple tree eight feet from the ground; Dr. Atkins once 
found a nest on a beech knot, one foot from the ground; eggs three to five. very 
variable, usually grayish or pinkish white, specked with reddish brown. 


Grnus CARDINALIS Bonap. 


250-593-(299). Cardinalis cardinalis (Linn.). *CarpinaL; CarpinaL GROSBEAK ; 
VirerniA Rep Brrp. 


Very rare; “never seen at Ann Arbor” (Dr. J. B. Steere); “have taken a few 
specimens in Hillsdale and Lenawee Counties” (A. H. Boies); “a gentleman in 
Port Sanilac has a live male taken in town when quite young” (W. A. Oldfield); 
‘““a few are seen in Monroe Co. every spring” (Jerome Trombley); “a pair taken 
in Kent Co.” (S. E. White); set of eggs taken at Detroit, June 19, 1892 (W. A. 
Davidson in O. and O., Vol. XVII. 1892, p. 111); Dudley E. Waters took a female 
in Kent Co. August 10, 1883, and a male October 24, of the same year. He 
thinks he saw a young bird. Mr. Jerome Trombley writes me that a pair have 
nested in Monroe for two years past. 


GENus HABIA ReEIcH. 


Rose-breasted Grosbeak. 


251-595-(289). Habia ludoviciana (Linn.). “Rosre-BREAstep GrRosBEAK ; Rosg- 
BREASTED SONG GROSBEAK. 

Common; throughout the Southern Peninsula at least; May to Sept.; ‘“ Mackinac 
Island” (S. E. White); “Keweenaw Point” (Kneeland); “said to be common in 
hard wood districts about Iron Mountain, but I have not taken it” (E. E. Brewster); 
“common at St. Joseph and Albion, where its song can be heard in the city every 
day of May and June, and common at Palmer. twenty miles from Marquette, where 
it breeds” (O. B. Warren); L. W. Watkins informs me that this bird nests at 
Manchester in low bushes. and also breeds at Traverse City; beautiful singer; often 
seen in flocks; breeds; Mr. L. W. Watkins informs me that he took a male from 
a nest of five eggs, on which he was sitting; nests in May and June, in orchards, 
tall shrubs, forest trees, etc., occasionally high up. E. B. Boies reports a nest in 
a thorn bush, April 19, 1891. Eggs three to five, bluish green, dotted with brown; 
“male often incubates” (R. H. Wolcott); very beneficial to the farmer and horti- 
culturist, even eats potato beetles as ] have observed on several occasions: Forbes 
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says (report State Horticultural Society, 1881, p. 204) that 66 per cent of food of 
many examined, consisted of canker worms; the séng of this bird is delightful. 


Grnus PASSERINA VIEILL. 


252-598-(295). Passerina cyanea (Linn.). *[Npico Buntinc; Inpico ParnrEp 
Fincw; Inpico Brrp; Buivur LInner. 

Common; throughout the state; May to October; “ Mackinae Island” (S. E. White); 
“common at St. Joseph, Albion and Palmer” (O. B. Warren); “common at Iron 
Mountain” (E. E. Brewster); nests in May and June, in low bushes, often in 
gardens; eggs four, white with a bluish tinge. Prof. S. A. Forbes (Bulletin No. 3) 
found 78 per cent of the food of several which he examined to be canker worms. 


253-600-(293 part). Passerina versicolor (Bonap.). *Variep BunTING. 


Dr. Atkins reported taking this rare bird; said to have been observed in Michi- 
gan by A. H. Boies. “I think I have seen it” (Dr. Robert Ridgway); taken by 
Dr. Atkins, May 18, 1874, identified by Ridgway, and now in the collection of Dr. 
J. M. B. Sill, of Ypsilanti (Dr. Atkins in O. and O., Vol. IX, 1884, p. 81). 


Grnus SPIZA Bonap. 


254-604-(287). Spiza americana (Gmel.). *DickctssEL; BLacK-THROATED BUNTING; 
Lirtte Mreapow Lark. 


Very. common in some localities in Southern Michigan; rare at the college; “a 
recent arrival” (Dr. J. B. Steere); May to August; “occasional at Ann Arbor” 
(Dr. J. B: Steere); “Hillsdale Co.” (A. H. Boies); “common at Port Sanilac” (W. A. 
Oldfield); breeds; nests usually in bushes, sometimes on the ground; eggs four, 
immaculate, greenish blue; “ very common at Manchester, summer of 1892, and the 
nests were abundant in clover fields” (lL. W. Watkins); food largely insects; some 
examined by Prof. S. A. Forbes (Michigan Horticultural Report, 1881, p. 204) showed 
one-half the food to be canker worms; “not known in Michigan twenty years ago, 
but becoming more common each year, still rarely found north of 44° north latitude” 
(Dr. M. Gibbs). 


Famity TANAGRIDA. Tanacers. 


Highly colored, purely insectivorous. 
GENUS PIRANGA VIEILL. 


255-608-(154). Piranga erythromelas Vieill. *Scarter TanaGerR; BuLAcK-WINGED 
REDBIRD. 


Common throughout Southern Michigan at least; May to August, occasionally to 
October; “rare at Mackinac Island” (S. E. White); “common at Albion and St. 
Joseph in orchards, bordering or near oak woods, and seen at Palmer in July and 
September 11, 1893” (O. B. Warren); “common at Iron Mountain” (E. E. Brewster); 
“rather common on Keweenaw Point” (E. W. Durfee); breeds; nests in May or 
June, usually on top of horizontal limb, in orchard or small trees, from twenty 
to fifty feet from ground on or near ends of swaying branches” (Dr. W. C. 
Brownell); ‘“‘often twenty or thirty feet. and rarely as many as forty feet from 


ZOOLOGICAL DEPARTMENT. 307 


the ground” (Prof. Ludwig Kumlein); “nest loose, shallow and coarse” (Prof. J. W. 
Simmons); eggs three to five, greenish blue spotted with brown; not only a sweet 
singer, but our most showy bird. Mr. George D. Sones writes me that the nests 
are often so poorly built that the eggs may be counted from below looking up 
through the nests. This bird, of late, comes close to our houses on the college 
campus. 


256-610-(155). Piranga rubra (Linn.). *SummMer TanaGer; SUMMER ReEpDsiIRp. 


EXxceedingly rare, and only in extreme southern limit; straggler from the south; 
not so brilliant as the preceding species, and the male has not the black wings. 
KE. L. Moseley reports one from Michigan; “not seen at Ann Arbor” (Dr. J. B. 
Steere); “never seen in Monroe Co.” (Jerome Trombley); if ever seen in Michigan 
an accidental and very rare straggler. 


Famity HIRUNDINIDAS. Swatnows. 


These feed wholly on insects; are very beneficial, and very amiable toward 
each other. 


GrENus PROGNE Born. 


257-611-(165). Progne subis (Linn.). *PurpLe Martin. 


Common throughout the summer, or was so, prior to the reign of the English 
Sparrows; throughout the state; “still common at Port Sanilac” (W. A. Oldfield); 
“rare in Monroe Co.” (Jerome Trombley); “common: at Iron Mountain” (E. E. 
Brewster); “rare outside Detroit, I hunted for four years to find a set of eggs 
for my collection” (Dr. W. C. Brownell); ‘‘common at New Baltimore, where 
English Sparrows are yet rare” (Robt. H. Wolcott); “very common at St. Joseph 
and Albion till driven off by English Sparrows, and it is disappearing similarly 
from Palmer” (O. B. Warren); “common every year at Hubbardston, where it 
arrives April 7 to 9 each year” (Prof. C. W. Wheeler); “rare and local in Washte- 
naw Co.” (Dr. J. B. Steere); “ becomming very rare at Plymouth” (J. B. Purdy); 
“Grand Traverse Co.” (M. L. Leach); “breeds at Mackinac Island” (S. E. White); 
“nests commonly at Alma, Gratiot Co., in the false fronts of stores, where it suc- 
cessfully combats the European Sparrow” (Prof. C. A. Davis); will oppose the 
European Sparrow successfully for a time but will finally yield the fort; “nests in 
Hillsdale in the hoods over electric lights” (F.M. Falconer); breeds; nests in June, 
in boxes, holes in ,frees, etc.; eggs four to six, white; food insects, even Wasps and 
May Beetles; “this bird arrives at Bay City from April 10 to April 30, it is very 
attached to old nesting place, which nothing can induce it to leave” (N. A. Eddy). 


GENUS PETROCHELIDON Cas. 


258-612-(162). Petrochelidon lunifrons (Say.). *Ciirr SwaLttow; Eave Swat- 
Low; Mup Davser; SQUARE-TAILED BARN SWALLOW. 


Very common; throughout the state; May to August; ‘‘rare and local in Washte- 
naw Co.” (Dr. J. B. Steere); “I have counted one hundred and ninety-three nests 
under the eaves of one barn, from which I think over two thousand young were 
hatched in one season” (Dr. W. C. Brownell); “very common at St. Joseph and 
Albion ” (O. B. Warren); “occurs at Chandler’s Falls, on the Escanaba River, Upper 
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Peninsula, where it breeds” (L. W. Watkins); ‘Mackinac Island” (S. E. White); 
breeds; nests under eaves, on sides of embankments, rocks, etc., preferring the 
south, east or west side; nests of mud; eggs four to six, white, specked with quite 
large brown spots. Like other birds that nest around our farm buildings, they are 
being driven off by the English Sparrow. L. W. Watkins reports an entire brood 
of albinos. 


GENUS CHELIDON ForstTEr. 


Generic details of Barn Swallow. 


259-613-(159). Chelidon erythrogaster (Bodd.). * Barn Swat iow. 

Very abundant throughout the state; April to August; ‘breeds abundantly and 
like the preceding seen in immense flocks at Mackinac Island” (S. E. White); 
“Keweenaw Point” (Kneeland); “most abundant Swallow at Bay City” (N. A: 
Eddy); breeds; nests in May, in barns and other buildings; “I saw about 300 
at my farm at Plymouth, September 4, 1886, and not one after that date” (Dr. 
W. C. Brownell); two broods and sometimes three; nest and eggs were taken by 
Mr. Robt. H. Wolcott at New Baltimore, July 23, 1893; eggs three to six, white. 
finely spotted with brown, especially at the large end; the tail of this bird is 
deeply forked. This graceful bird is justly a favorite with farmers and farmers’ 
boys. They are often seen in large flocks just before leaving in early September. 

Genus TACHYCINETA Cas. 


* 
260-614-(160). Tachycineta bicolor (Vieill.). “Tree SwaLtLow; WHITE-BELLIEBD 
SwaLtow; BLUE-BACKED SWALLOW; FIELD SWaLLow. 
Very common; throughout the state; March or April to August; “very com- 
mon at St. Joseph, Albion and Palmer” (O. B. Warren); “common at Iron 
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Mountain” (EK. E. Brewster); “ Keweenaw Point” (Kneeland); breeds; often two 
broods; nests in May and June, in hollow stumps or holes in trees or buildings, 
“often in stubs in or near water” (Dr. W.C. Brownell); eggs four to, seyen, occa 


White-bellied Swallow, natural size. 


sionally nine, white. I have taken several nests from hollow stumps, and always 
found them lined with pure white feathers, many of which were too large to have 
come from this bird. “Arrives at Bay City from April 4 to April 16” (N. A. Eddy). 


GrENus CLIVICOLA Forst. 


261-616-(163). Clivicola riparia (Linn). *BANK SwaLLow; Sanp SwaLLow; SAND 
Martin. ' 


Very abundant; throughout the state; May to August; “rather common at Albion 
and exceedingly abundant at St. Joseph where flocks of thousands are often seen 
in August” (O. B. Warren); ‘breeds extensively at Mackinac Island” (S. E. White); 
breeds abundantly; nests in May in sand banks; “very common: at Port Sanilac 
where it breeds in colonies along the lake shore” (W. A. Oldfield); “no suitable 
breeding places at Bay City” (N. A. Eddy); eggs five or six, white; these birds 
are very amiable, never seen quarreling; “1 have found three nests in branches of 
one hole” (Dr. W. Brownell); Mr. Robt. H. Wolcott saw at White Lake, Muskegon 
Co., July, 1891, an immense colony, numbering hundreds. The bank was very sandy 
and several nests had a common vestibule near the face of the bank. 


GrNuS STELGIDOPTERYX Barrp. 


262-617-(164). Stelgidopteryx serripennis (Aud.). *“RouGH-wInGeD SwaLLow. 


Rather common; “in the southern part of the state” (Prof. J. A. Allen); Mr. 8. 
E. White reports finding a dead specimen at Mackinac Island in July, 1890; May 
to August; nests in May, in sand banks, or “buildings or crevices in stone walls” 
(A. W. Butler); eggs and food habits much as in bank swallows. Dr. Gibbs informs 
me that the opening to the nest is circular, and not eliptical as it always is in the 
case of the Bank Swallow. He adds further that this bird often builds in crevices 
in bridges, etc. 
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Famity AMPELIDAS. Waxwincs. 
Beautiful birds; fly in flocks; feed on seeds, insects and fruit. 


SuspraMiIty AMPELINAS. Waxwincs. 


GENus AMPELIS Linn. 
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Bohemian Waxwing. one-half natural size. 


263-618-(166). Ampelis garrulus Linn. *“BoHEMIAN Waxwina. 


Very rare; winter visitor; occasional in spring; Dr. G. W. Topping, DeWitt. 
Michigan, took from one to three in April of each of the years 1879-80-81 from 
flocks going north; “in flocks in Kent Co. nearly every spring, often as many as 
one hundred” (Dudley . Waters); Does not Mr. Waters refer to the next species? 
“occasional at Port Sanilac in winter” (W. A. Oldfield); Mr. Levi Broas has several 
in his collection, which he took in Ionia Co.; “seen in early spring at Bay City 
in 1884, may possibly be mistaken in identification” (N. A. Eddy, in O. and O., 
Vol. IX, 1884, p. 41); “saw a flock of about a dozen on Keweenaw Point in January, 
1892, they were very fearless, keeping on with their feeding when I was within five 
feet of them” (E. W. Durfee); Dr. Atkins took this bird at Locke several times 
in March and once in April; E. L. Moseley reports two from Michigan; “four seen 


ZOOLOGICAL DEPARTMENT. 311 


in Kent Co., April 4, 1889” (S. E. White); “ often exceedingly abundant in Northern 
Michigan” (H. Nehrling); “several flocks seen at Charlevoix in the fall; several 
years since” (M. L. Leach); “ Upper Peninsula” (A. H. Boies); “ Keweenaw Point” 
(Kneeland); “ Traverse City ” (M. L. Leach); * has been taken in Southern Indiana 
several times” (A. W. Butler). 


Cedar Bird, natural size. 


264-619-(167). Ampelis cedrorum (Vieil/.). *Crpar Birp; Crpar WaxwinG; 
CHERRY Brrp. 


Very common; throughout the state; April to August; not rare in winter; 
embraced in Cabot’s Birds of Lake Superior; “common summer resident at Macki- 
nac Island” (S. E. White); “common at Iron Mountain ” (EK. E. Brewster); ‘“‘ Kewee- 
naw Point” (Kneeland); “abundant at Albion and St. Joseph and very common 
along Escanaba River, where it feeds extensively on insects” (O. B. Warren); 
migrates frequently for short distances; in flocks; breeds; nests in bushes, trees of 
the orchard or woodland, etc., in July and August; eggs four to six, light drab or 
clay white, specked with black and brown; eats cherries. apple blossoms, berries 
and insects, “eats one hundred canker worms daily” (Forbes’ Report Michigan 
State Horticultural Society, 1881, p. 204); ‘I have been them feeding extensively on 
canker worms” (Prof. C. A. Davis); “eat elm beetles and many other insects” (Dr. 
A. K. Fisher). From a preliminary report by F. E. L. Beal for the United States 
Department of Agriculture, manuscript kindly loaned to me, I find that 125 
stomachs of these birds from fourteen states were examined. The conclusions 
reached were these: Ist, that the Cedar Birds eat a certain amount of insect food 
at all times, when it can be obtained, aggregating in this case seventeen per cent 
of the food for the whole year; 2d, that the greatest amount of insect food is eaten 
during the month when fruit is the most abundant; 3d, that the greatest number 
of insects is eaten in the month of May, with a decrease during the succeeding 
months until September, when the percentage again rises; 4th, that the young, 
while in the nest, are fed to a great extent on insect food; eats mountain-ash ber- 
ries, etc., in winter. These beautiful birds are by no means exclusively insectivo- 
rous, and a flock will destroy an immense number of cherries; Dr. Gibbs writes me 
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that he has reared the young taken from the nests, entirely on fruit; “very 
erratic at Bay City, abundant some years, then entirely absent for a time” (N. A. 
Eddy). 


Famity LANIIDA). SuHrikeEs. 
Feed on insects. small birds, mice, etc.; on the whole probably our friends. 


GENUS LANIUS LInn. 


Butcher Bird, reduced. 


265-621-(186). Lanius borealis Vieil/. * NorrHern SHrike; BurcHer Brrp. 

Rather common; throughout the state; “rare at Ann Arbor” (Dr. J. B. Steere); 
“common at St. Jeseph and Albion in winter where it kills English Sparrows, and 
seen at Palmer from September to April” (O. B. Warren); winter; November to 
March or April; ‘‘occasionally in winter in Wayne Co.” (B. H. Swales); “quite 
common in winter at Port Sanilac” (W. A. Oldfield); seen at Iron Mountain by E. 
—. Brewster; ‘Keweenaw Point’ (Kneeland); * this shrike is not known to breed 
in United States” (Dr. A. K. Fisher); Prof. J. A. Allen thinks it may breed in 
Upper Peninsula; impales mice, insects, small birds, frogs, etc., on thorns, probably 
for future use; “kills English Sparrows, and impales insects on barbs of wire in 
fences” (Dr. W. C. Brownell); Prof. Chas. A. Davis tells me that an observant 
friend suggests that this habit has arisen because the bird has no talons, so it 
hangs bird, mouse. or insect up to aid in tearing it to pieces; “all winter at Man- 
chester, chasing and killing English Sparrows” (L. W. Watkins); these birds are 
reported to attract other birds by mimicry and then destroy them; Dr. G. W. Top- 
ping. Dr. W. C. Brownell, and Mr. J. B. Purdy speak of the nesting of this bird. 
They must refer to the White-rumped Shrike. 


266-622a-(18S part). Lanius lIudovicianus excubitorides (Swains.). * WHITE- 
RUMPED SHRIKE. 

Common from April to October; “the common variety in Monroe Co.” (Jerome 
Trombley); breeds; nests in April and May in orchards; ‘common summer resident 
at Albion and St. Joseph” (O. B. Warren); “tolerably common at Bay City” (N. A. 
Eddy); “nests rarely at Ann Arbor” (Dr. J. B. Steere); eggs four to seven, dirty 
white specked with, brown. These birds do destroy small birds, but as they 
destroy so many insects, especially locusts, they are to be considered as beneficial 
to the farmer. This species is often mistaken for the Loggerhead Shrike, Lanius 
ludovicianus, which does not occur in Michigan. 
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Famity VIREONIDA Vireos or GREENLETS. 


Beautiful singers; exclusively insectivorous; very beneficial. 


Genus VIREO VrIerLL 


Red-eyed Vireo, natural size. 


267-624-(170). Vireo olivaceus (Linn.). *“Rep-EyYEp Vireo; Rep-ryED GREENLET. 


One of our most common birds; throughout the state; frequents parks and wood- 
lands; April to September; included in Cabot’s list of Birds of Lake Superior; 
“abundant summer resident at Mackinac Island” (S. E. White); E. E. Brewster 
finds this species very common at Iron Mountain; ‘Keweenaw Point” (Kneeland); 
breeds; often double brooded; nests in June on the horizontal branches of trees— 
the nests are often suspended from horizontal branches—usually in woodlands, 
occasionally in orchards; the nest is very beautiful; “this beautiful singer is common 
at Palmer, Marquette Co., and abundant in orchards at Albion and St. Joseph” 
(O. B. Warren); “nests in Traverse City” (L. W. Watkins); nest suspended below 
limb, not hanging like those of Orioles; eggs three to four, rarely tive, white, 
spotted with blackish dots. 
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Brotherly Love Vireo, natural size. 


268-626-173). Vireo philadelphicus (Cass.). *PHitapeLeHta Vireo; BrorHerty- 
LOVE VIREO; BROTHERLY-LUVE GREENLET. 


Rare; migrant; taken at the college September 11, 1889; “rare in Kalamazoo Co.” 
(Dr. M. Gibbs); Dr. M. Gibbs writes me that he has taken it in Kalamazoo and 
Ottawa Counties; “quite common fall migrant at Mackinac Island, where it eats 
raspberries; have taken several in Kent Co.” (S. E. White); we find it not uncom- 
mon here this May, 1893; Forbes found (Report Michigan State Horticultural Society, 
1881, p. 204) that 35 per cent of food consisted of canker worms. 
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269-627-(174, 175). Vireo gilvus (Vieill.). *Warsruinc Vireo; WARBLING GREENLET. 


Common throughout the state; April to September; ‘common at Ann Arbor” 
(Dr. J. B. Steere); ‘common and breeds at Port Sanilac” (W. A. Oldfield); “ common 
at Plymouth” (J. B. Purdy); “ Hillsdale and Lenawee Counties and Upper Peninsula” 
(A. H. Boies); “common at Albion” (O. B. Warren); ‘tone killed by electric light 
tower at Bay City, May 15, 1890” (N. A. Eddy); “rare summer resident Mackinac 


Warbling Greenlet. 


Island” (S. E. White); breeds; has been known to steal material for nest building 
from King Birds’ nests at Plymouth, Michigan (see O. and O., Vol. XIV, p. 93); 
nests and eggs as in Vireo olivaceus. except nests are usually in orchards between 
twigs and not pendulous from a fork, are thicker and firmer, slightly smaller, with 
softer lining, and the eggs less specked; “one of the very few birds that sings 
as it sits on its nest’ (Dr. M. Gibbs); Forbes found (Report of Michigan Horti- 
cultural Society, 1881, p. 204) that thirty-five per cent of food was canker worms; 
nests abundantly at Manchester, the nest hanging from the horizontal crotch of a 
limb” (D. Whitney Watkins). This sweet singer is a very valuable bird. 


Yellow-throated Vireo, natural size. 
/ 


270-628-(176). Vireo flavifrons (Viedll.). *YELLOW-TrHROATED VIREO. 


Common; April to September; ‘‘common at Ann Arbor” (Dr. J. W. Steere); “rare 
in Wayne Co.” (B. H. Swales); “common in some parts of Wayne Co., where I once 
took a set of eggs, when the bird allowed me to catch her and after I let her 
go she came back so I could touch her, she showed no fear” (E. W. Durfee); 
“common in Hillsdale and Lenawee Counties” (A. H. Boies); “common and breeds 
at Port Sanilac” (W. A. Oldfield); “killed by electric light tower at Bay City, May 
15, 1890” (N. A. Eddy); “Mackinac Island” (S. E. White); breeds; nests in June, in 
trees; ‘‘nest from seven to thirty feet high, usually about twelve, and covered with 
lichens” (Dr. M. Gibbs); eggs rosy white, spotted with brown. 
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271-629-(177). Vireo solitarius (Wils.). | *Biur-HEADED VIREO OR GREENLET; 
SoxnitaARyY GREENLE?. 
Rare; May and October; migrant; S. E. White finds this at Mackinac Island; 
K. E. Brewster has taken it at Iron Mountain; Dr. M. Gibbs writes me that it is 
a summer resident in Wexford Co. 


White-eyed Vireo, natural size. 


272-631-(181). Vireo noveboracensis (Gmel.). *WuHrItTk-EYED ViREO OR GREEN- 
LET. 


“Scarce summer sojourner, breeds” (Dr. M. Gibbs on authority of Messrs. A. B. 
Covert and the late D. D. Hughes); “have taken two specimens at Port Sanilac” 
(W. A. Oldfield); “Keweenaw Point” (Kneeland); embraced in Cabot’s Birds of 
Lake Superior. 


Famity MNIOTILTIDA. Warsiers, WoopLtanpD WARBLERS. 


Small birds; often sweet singers; usually beautiful; mostly insectivorous; eggs 
almost always bluish white or cream colored, specked with brown. Of many killed 
this spring—1893—the stomachs almost invariably contained both seeds and insects. 


Genus MNIOTILTA VIEILL. 


Black and White Creeper, natural size. 


273-636-(91, 92). Mniotilta varia (Linn.). Buack anp Wuitrk WARBLER; BLack 
AND WHITE CREEPER. 

Throughout the Lower Peninsula at least; common; rare in some localities; a 
pair taken at college by A. B. Cook, May 10, 1893; “rare summer resident but 
common migrant at Mackinac Island” (S. E. White); breeds; “not observed nesting 
at Ann Arbor” (Dr. J. B. Steere); “not common but breeds in Monroe Co. and 
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always on the ground” (Jerome Trombley); “common spring migrant at Albion and 
seen at Palmer from May to August” (O. B. Warren); “ Dennis Nolan found a nest 
under a log in Kalamazoo Co.” (Dr. M. Gibbs); “never found a nest at Plymouth” 
(J. B. Purdy); “found one nest in Wayne Co.” (Dr. W. C. Brownell); “not uncom- 
mon on Keweenaw Point where they breed” (EK. W. Durfee); nests in May, usually 
on the ground, under logs, very rarely in hollow trees; eggs four or five, white 
with yellowish tinge, and specked with brown, most of the brown is in the form 
of a wreath around the large end; eats insects and insects’ eggs; very beneficial. 
This bird reminds us of the Creepers and Titmice, in its climbing along branches 
in quest of insects. 


‘Genus PROTONOTARIA Barrp. 


274-637-(95). Protonotaria citrea (Bodd.). * ProrHonorary WARBLER; GOLDEN 
Swamp WARBLER; WILLOW WARBLER. 


Rare at Lansing; “ abundant the last few years in Southwestern Michigan” (Dr. 
M. Gibbs); “rare along Kalamazoo river in Allegan Co.” (S. E. White); ‘‘ Lenawee 
Co.” (A. H. Boies); “has not been observed in Monroe Co.” (Jerome Trombley); 
breeds; found breeding in Michigan, latitude 42° north, by K. R. Willhelm; nests 
in June, in holes in trees, stumps, etc.; “always nests near water. usually over it”’ 
(Dr. M. Gibbs); “at St. Joseph” (Butler’s Birds of Indiana); “not rare in Cass Co., 
found in swamps and thickets” (Prof. J. W. Simmons). For interesting account of 
its migration routes, see ‘Notes on the range of the Prothonotary Warbler in 
Indiana,” by Amos W. Butler, O. and O., March, 1888, pp. 33-34; also “ Proceedings 
Indiana Academy of Science,” 1891, p. 165. 


GENus HELMITHERUS- RaFin. 


Worm-eating Warbler, natural size. 


275-639-(96). Helmitherus vermivorus (Gmel.). Worm-batinG WARBLER. 


Rare; “Lenawee and Hillsdale Counties” (A. H. Boies); ‘‘ Northern Indiana, 
song very like that of Chipping Sparrow” (A. W. Butler). 


Genus HELMINTHOPHILA Rope. 
276-641-(98). Helminthophila pinus (Linn.). Biuue-wincep WarsterR; Buve- 
WINGED YELLOW WARBLER. 


Rare; “summer sojourner” (Gibbs’ Birds of Michigan); “very rare in Monroe 
Co. where it is transient, only two ever seen” (Jerome Trombley); “locally dis- 
tributed” (Dr. M. Gibbs); breeds; nests in May on the ground; eggs four to 
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five; “this and the preceding species are very rare in Northern Indiana” (A. W. 
Butler); S. E. White saw one of these on Mackinac Island July 1, 1889. Hel- 
minthophila leucobronchialis. (Brewst.), which has been reported from Michigan, 
(The Auk, Vol. I, pp. 359-363), is now regarded as a hybrid between this and 
the next species, as I learn from Prof. J. A. Allen. The same is doubtless true 
of the bird described as Helminthophila gunnii in the Grand Rapids Daily 
Democrat, June 1, 1879. 


277-642-(102). Helminthophila chrysoptera (Linn.). *GoLpEN-wiIncED WaARB- 
LER; Buur GOLDEN-WINGED WARBLER. 


Throughout the state; May to August; “common summer resident in Monroe 
Co.” (Jerome Trombley); “Mackinac Island” (S. E. White); “have found nests 
with four eggs at Plymouth” (J. B. Purdy); breeds; nests in May, on the ground; 
eggs four to five, rarely six; one of our most beautiful warblers. Dr. M. Gibbs 
writes me that he has taken many nests in Kalamazoo Co.; “common summer 
resident at Albion” (O. B. Warren); Mr. Davie says that Mr. J. P. Norris has 
a set of four eggs from Monroe Co., Michigan, and a set of five from near 
Detroit (Nests and Eggs of North American Birds, p. 360). 


278-645-(106 part). Helminthophila ruficapilla (Wils.). *NasHvittE WARBLER. 


Rather common; migrant; May; ‘very common migrant in Lake Co., Indiana, 
and also a rare resident” (Dr. Brayton’s Birds of Indiana, p. 105); “not very 
common at Port Sanilac, but I took one nest in 1892 with four eggs” (W. A. 
Oldfield); “often common in Monroe Co.” (Jerome Trombley); “two picked up at 
Bay City under electric light tower” (N. A. Eddy); “rather common migrant in 
Wayne Co.” (E. W. Durfee); “Mackinac Island where it breeds” (S. E. White); 
“breeds at Palmer” (O. B. Warren); “common at Iron Mountain” (E. E. Brewster); 
probably breeds in the Northern Peninsula; nests in June, on the ground; eggs 
three to tive; feeds on insects; beneficial. 


279 646-(107). Helminthophila celata (Say). *ORaNGE-CROWNED WARBLER. 


Rare; May and September; migrant; this one is easily mistaken for the last 
mentioned species; “Plymouth” (J. B. Purdy); ‘one killed at Bay City in spring 
by electric light tower” (N. A. Eddy); ‘‘common but migrant at Ann Arbor” 
(Dr. A. K. Fisher); reported several times by Dr. Atkins at Locke. 


280-647-(109). Helminthophila peregrina (Wils.). *TmNNESSEE WARBLER. 


Not common; “rare in Monroe Co.” (Jerome Trombley); “one taken under electric 
light tower at Bay City, October 2, 1889. Hundreds of Warblers were killed during 
the night, seven different species were brought to me. The night. was clear, the 
moon bright, and there was little wind” (N.. A. Eddy); taken at Plymouth by 
J. B. Purdy; May and September and October; “have taken a few on Keweenaw 
Point, July 12, 1893” (E. W. Durfee); migrant; “breeds near L’Anse. Upper 
Peninsula” (Prof. Ludwig Kumlein); often mistaken for the Nashville Warbler. 
S. E. White finds this common in late September. and late October at Mackinac 
Island, where it is also a migrant. 


} 
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GENUS COMPSOTHLYPIS Cas. 


281-648-(93).  Compsothlypis americana (Linn.). *ParuLA Warsier; BLUE 
YELLOW-BACKED WARBLER. 

Rare; May and June; “ Lenawee and Hillsdale Counties” (A. H. Boies); ‘“ abundant 
migrant at Mackinac Island” (S. E, White); occasionally breeds; nests in June, 
in trees; “often in a bunch of lichens” (Dr. A. K. Fisher); nest elaborate; eggs four 
to five, white with yellowish tinge and specked with brown. “Never found a nest 
at Plymouth” (J. B. Purdy); “this bird is a transient in Monroe Co., where it is 
becoming very rare” (Jerome Trombley). 


Genus DENDROICA Gray. 


282-650-(126). Dendroica tigrina (Gmel.). Carpe May WarBLER. 


Not rare in spring and autumn; “common in Kent Co. in spring migrations, not 
rare in autumn; migrant; frequents the orchards and pines and not an uncommon 
migrant on Mackinac Island” (S. E. White); ‘‘ Palmer, Marquette Co.” (O. B. War- 
ren); “see them every year in Kent Co. from May 7 to May 15, have killed fifteen 
in one day” (Dudley E. Waters); “killed by electric light tower at Bay City, 
May 15, 1890” (N. A. Eddy); I have it reported from Thunder Bay Island; 
“Lenawee Co.” (A. H. Boies); ‘‘Monroe Co., very rare, only two seen” (Jerome 
Trombley); * Mackinac Island” (S. E. White); seen by E. W. Durfee at Ishpem- 
ing May, 1893; in Cabot’s list of Birds of Lake Superior; ‘““known to breed near 
Green Bay Wisconsin” (Prof. Ludwig Kumlein). 


283-652-(111 part). Dendroica wstiva (Gmel.). *YeLLow WarBLER; YELLOW 
Birp; SumMErR YELLOW Brrp. 

Our most common resident warbler; April and May to August and September; 
taken at college by A. B. Cook, May 10, 1893, who finds it common; “arrives at Bay 
City, where it breeds in abundance, from May 4 to May 18” (N. A. Eddy); “not 
observed in Upper Peninsula” (A. H. Boies); “ abundant summer resident at Macki- 
nac Island” (S. E. White); “taken at Iron Mountain” (EK. E. Brewster); ‘“ Kewee- 
naw Point” (Kneeland); “very abundant at Albion and St. Joseph, and seen at 
Palmer” (O. B. Warren); breeds; nests in May, in thick foliage, in bushes or small 
trees, especially in willows along streams; nests exquisite; eggs four, occasionally 
tive, yellowish white or greenish gray, specked with brown; J. B. Purdy reports a 
full set of albino eggs; Forbes found (see Report of Michigan Horticultural Society, 
1881, p. 204) that sixty-six per cent of the food of several birds examined consisted 
of canker worms. “It feeds extensively on the larve of elm béetles” (Dr. A. K. 
Fisher). This is an excellent little bird friend. 


284-654-(117). Dendroica cwerulescens (Gmel.). * BLACK-THROATED BLUE 
WARBLER. 


Common; migrant; two pairs taken at college by A. B. Cook, May 10, 1893; “com- 
mon migrant and often a summer resident at Mackinac Island” (S. E. White); “‘ many 
killed at Bay City by electric light tower, October 1, 1889; taken at Heisterman’s 
Island in fall” (N. A. Eddy); possibly breeds north; “ C. W. Gunn found it breeding 
in Ottawa Co.” (Dr. M. Gibbs); * migrant in Southern Michigan” (Jerome Trombley); 
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“common migrant in Wayne Co., and breeds freely on Keweenaw Point” (EK. W. 
Durfee) “taken at Iron Mountain in spring” (K. E. Brewster); nests in low brush- 
wood; eggs four to five, rosy white, and. like those of most warblers, specked 


with brown. 


Yellow-rumped Warbler, natural size. 
285-655-(119). Dendroica coronata (Linn.). *Myrrite Warsier; YELLOW- 
RUMPED WARBLER; GOLDEN-CROWN WARBLER. 


Very common; throughout the entire state; several taken in May, 1893, at college, 
by A. B. Cook; migrant in the southern part of the state; “very common spring 
migrant at Albion, and seen at Palmer, Marquette Co.” (O. B. Warren); “earliest 
spring dates at Bay City, April 14, latest, May 15; common fall migrant at Heister- 
man’s Island” (N. A. Eddy); “breeds at Port Sanilac” (W. A. Oldfield); one nest 
found near Detroit by B. H. Swales (O. and O., Vol. XVI, 1891, p. 148); April or 
May and October; ‘our earliest migrant at Morrice” (Dr. W. C. Brownell); our 
earliest warbler at Iron Mountain, taken April 16, 1890” (EK. E .Brewster); breeds 
north; “nests at Mackinac Island in July and August” (S. E. White); “ Keweenaw 
Point” (Kneeland); “nests in evergreens, eggs four” (J. W. Simmons). 


Black and Yellow Warbler, natural size. 


286-657-(125). Dendroica maculosa (Gmel.). *MaGnouia WarsBueR; Buack 
AND YELLOW WARBLER. 


Common; migrant; “quite common migrant in Monroe Co.” (Jerome Trombley); 
“common but shy in Lenawee Co.’ (A. H. Boies); “many killed by electric 
light tower at Bay City, October 2, 1889” (N. A. Eddy); taken by E. E. Brewster 
at Iron Mountain;” “ Keweenaw Point” (Kneeland); “common migrant at Albion, and 
common summer resident at Palmer, Marquette Co.” (O. B. Warren); “common 
migrant in Wayne Co. and breeds freely on Keweenaw Point, where I have taken 
two sets of eggs’ (HK. W. Durfee); May and June, and September and October; 
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embraced in Cabot’s Birds of Lake Superior; “ abundant at Mackinac Island where 
it breeds” (S. EK. White); “builds in Northern Michigan” (Davie’s Nests and 
Eggs of North American Birds); a beautiful species. 


287-658-(118). Dendroica cerulea (Wils.). *CrERULEAN WARBLER; BLUE 
WARBLER. 


Rather common; “ Lenawee Co.” (A. H. Boies); “ DeWitt” (Dr. G. W. Topping); 
“next to Yellow Warbler the most common warbler breeding in Monroe Co.” 
(Jerome Trombley); rare migrant at Bay City ” (N. A. Eddy); “ have only taken one in 
Kent Co.” (S. E. White); “common spring migrant at St. Joseph, rare at Albion, 
where it may breed, and seen at Palmer” (O. B. Warren); “common summer 
resident in Wayne Co., where I have taken sets of three, four and five eggs” 
(E. W. Durfee); May and June; very handsome; breeds; “several nests taken in 
Wayne Co.” (Dr. W. C. Brownell); nest taken near Detroit, June 19, by W. A. 
Davidson (O. and O., Vol. XVII, 1892, p. 111); nests in May in high trees; this is 
quite common in the thickets about the college. 


Chestnut-sided Warbler, natural size. 


28S-659-(124). Dendroica pensylvanica (Linn.). *CHEsTNUT-sIDED WARBLER. 


Very common, some seasons; throughout the entire state; “ migrant at Plymouth ” 
(A. B. Purdy); “common spring migrant at Bay City” (N. A. Eddy); “ Mackinac 
Island where it breeds” (S. E. White); ‘very common migrant at Albion, and 
very common summer resident at Palmer, Marquette Co.” (O. B. Warren); “very 
common resident at Iron Mountain” (EK. E. Brewster); “more commonly found 
in swamps” (Prof. J. W. Simmons); several taken at college--the first May 10—by 
A. B. Cook in May, 1893. He finds it the most common Warbler; breeds; ‘ breeds 
commonly in Wayne Co., and I have seen a few on Keweenaw Point” (E. W. Durfee); 
“breeds at Port Sanilac” (W. A. Oldfield); “nests found near Detroit by 6b. H. 
Swales” (O. and O., Vol. XVI, 1891, p. 148). Dr. M. Gibbs writes me that he once 
found five nests in one day in Kalamazoo Co., where it rarely builds now; said 
to be two brooded in Canada; nests in June, in low bushes; eggs four or five. 
This species rears many Cow Birds. 


289-660-(123). Dendroica castanea (Wils.) *Bay-BREASTED WARBLER. 

Rather common; migrant in Southern Michigan; May and October; ‘ Lenawee 
Co. and Northern Peninsula” (A. H. Boies); “taken at Bay City in both fall 
and spring migrations” (N. A. Eddy); ‘not uncommon migrant in Wayne Co., 
but rare on Keweenaw Point” (E. W. Durfee); ‘breeds in Northern Pen- 
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insula” (Prof. Ludwig Kumlein); male taken at college May 20, 1893, by A. B. 
Cook: “breeds in northern Michigan” (Davies Nests and* Eggs of North American 
Birds, p. 373). S. E. White writes me that he shot immature specimens at Mackinac 
Island as late as July; we have taken this species here more frequently in the 
the spring; Dr. Atkins reports this species as very rare at Locke. Its song is very 


charming. 


Black-poll Warbler, natural size. 


290-661-(122). Dendroica striata (Forst.). *“Biuack-poLL WARBLER. 


Common; migrant; a pair taken by A. B. Cook at the college May 20, 1893; 
-“Monroe Co., some years very common” (Jerome Trombley); “a migrant in great 
numbers at Heisterman’s Island, the last of August and first of September, my 
only examples from Bay City, furnished by electric light tower” (N. A. Eddy); 
“yare summer resident, but abundant migrant at Mackinac Island” (S. E. White); 
“Keweenaw Point” (Kneeland); “Iron Mountain, May 24, 1881” (EK. E. Brewster) ; 
“not very common migrant in Wayne Co., a pair built a nest there in the summer 
of 1888, but never used it’ (E. W. Durfee); “common spring migrant in Upper 
Peninsula” (Prof. Ludwig Kumlein). 


291-662-(121). Dendroica blackburnie. (Gmel.).  *“BLackBuRNIAN WARBLER; 
ORANGE-THROATED WARBLER; HeMLOCK WARBLER. 

Rare; “rare migrant in Monroe Co.” (Jerome Trombley); “taken in its southern 
migrations at Heisterman’s Island” (Ix. A. Eddy); rare in summer; throughout the 
Southern Peninsula; “summer resident and migrant at Mackinac Island” (S. E. 
White); “common migrant at Palmer, Marquette Co.” (O. B. Warren); “common 
at Iron Mountain” (E. E. Brewster); “Hillsdale and Lenawee Counties” (A. H. 
Boies); “DeWitt” (Dr. G. W. Topping); A. B. Cook took one male and two females 
of this handsome Warbler at the college May 18, the only ones seen up to this 
date, May 26, 1893; “rather common migrant in Wayne Co., and few breed on 
Keweenaw Point” (E. W. Durfee); breeds north; “nests in Northern Peninsula” 
(Prof. Ludwig Kumlein); “has been found breeding in Southern Michigan where 
nests have been taken in pine trees, at an elevation of forty feet” (Davie’s Nests 
and Eggs of North American Birds, p. 373); “B. F. Syke found two nests in 
Kalamazoo Co., both quite high in tamarack trees” (Dr. M. Gibbs). 


292-663-(129). Dendroica dominiea Linn.). YeLLow-rHROATED WARBLER. 


Mr. Robt. H. Wolcott informs me that this species has been reported for years as 
occurring along Huron River below Ypsilanti, in Washtenaw Co., and was taken 
there in the spring of 1893 by Mr. A. B. Covert. 

4] 
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293-6638a-(130). Dendroica dominiea albilora Baird. Sycamore WarBLeEerR; 
WHITE-BROWED YELLOW-THROATED WARBLER. 

Rare; “early migrant” (Dr. M. Gibbs); “rather rare summer resident, breeds, nests 
in tall sycamores on Raisin River” (Jerome Trombley); Dr. M. Gibbs writes me that he 
has found one nest in Kalamazoo Co.; “said to be often common about Detroit” 
(Butler’s Birds of Indiana). 


Black-throated Green Warbler. natural size. 


294-667-(112). Dendroica virens (Gmel.). * Buack-THROATED GREEN WARBLER. 

April and May, and August and September; usually a migrant south; nests 
north of Montealm Co.; “I have taken one set of eggs at Port Sanilac” (W. 
A. Oldfield); “breeds sparingly in Kent Co. but abundantly at Mackinac Island” 
(S. E. White); “Keweenaw Point” (Kneeland); “breeds at Palmer, Marquette 
Co.” (O. B. Warren); “taken in spring at Iron Mountain” (KE. E. Brewster); 
“nests abundantly in Northern Peninsula” (Prof. Ludwig Kumlein); “breeds in 
Northern Michigan” (Davie’s Nests and Eggs of North American Birds). This 
bird has been taken in Montcalm Co. by Dr. J. B. Steere, and in Ionia Co. 
by Mr. Levi Broas. 


295-670-(131). Dendroica kirtlandi Baird. Kirriann’s WarBLer. 

“Rare straggler” (Dr. M. Gibbs); “one from Battle Creek May 11, 1883, 
identified by Robt. Ridgway; taken by Mr. Knapp at Ann Arbor, May, 1888” 
(The Auk, Vol. VI, p. 279); one from Straits of Mackinaw, identified by Dr. C. 
Hart Merriam (The Auk, Vol I, pp. 376 and 389); in 1879 nine specimens known, 
the fifth and ninth taken by A. B. Covert in Washtenaw Co. (H. A. Purdie in 
3ull. Nuttall Ornithological Club, Vol. IV, p. 185); reported by Dr. C. Hart 
Merriam from Straits of Mackinaw, May 21, 1885 (The Auk, Vol. I, p. 376). 


296-671-(134). Dendroica vigorsii (Aud.). * Prinz Warsuer; PINE-CREEPING 
WARBLER. 
April and May and September and October; J. E. Nichols of Lansing has 
taken these often in October; “not observed in Monroe Co.” (Jerome Trombley); 
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“very common at Iron Mountain, and probably a summer resident” (EK. EK. 
Brewster); breeds north; “nests at Traverse City” (LL. Whitney Watkins); “found 
all summer in Kent Co., probably breeds, and rare migrant at Mackinac Island” 
(S. E. White); “occasional in spring at Port Sanilac” (W. A. Oldfield); “ song 
resembles that of Sparrow and is not Warbler like” (Dr. M. Gibbs). 


297-672-(132). Dendroica palmarum (Gme/.). *Patm Warsier; Yeutow Rep- 
POLLED WARBLER; WaAG-TAILED WARBLER; TiITLARK WARBLER. 

Very common migrant; May and October; flocks; “very common migrant in 
Wayne Co.” (E. W. Durfee); “common migrant at Albion” (O. B. Warren); 
“occurs as a migrant at Mackinac Island” (S. E. White); E. EK. Brewster has 
taken it at Iron Mountain; one of our most common and beautiful migrants. 


- 298-673-(127). Dendroica discolor (Vieill.). Prater: WaArBLER, 


“Rare migrant, breeds north of 44° north latitude” (Dr. M. Gibbs); *“ not 
observed in Monroe Co.” (Jerome Trombley); “ breeds in Michigan” (Davie); Dr. 
M. Gibbs writes me that he has taken the eggs; found a very common migrant 
at Mackinac Island by S. E. White who has specimens taken there; Prof. J. 
A. Allen writes me that this bird does not go north of Central Michigan; Dr. 
M. Gibbs collected nest and two eggs May 26, 1879, in Ottawa Co. (Bul. Nutt. 
Orn. Club, Vol. IV, p. 186). 


GENuS SEIURUS Swatns. 


Oven Bird, natural size. 


299-674-(135). Seiurus aurocapillus (Linn.). * Oven Brrp; GoLDEN-CROWNED 
TurusH; Woop WaGTAIL. 


Very common; throughout the Southern Peninsula at least; April to Septem- 
ber, rarely to October; “usually seen on the ground” (Prof. J. W. Simmons); 
“abundant at Ann Arbor” (Dr. J. B. Steere); “common summer resident at 
Albion and St. Joseph” (O. B. Warren); ‘‘common in Lenawee and Hillsdale 
Counties” (A. H. Boies); ‘Port Sanilac, rare” (W. A. Oldfield); “rare at Bay 
City, taken at Heisterman’s Island” (N. A. Eddy); “Mackinac Island” (S. E. 
White); taken at Iron Mountain by E. E. Brewster; “not uncommon 
on Keweenaw Point in summer” (E. W. Durfee); breeds; nests in June on 
the ground, often under a log; nest oven-like. hence common name of bird; nests 
common near marshes about the college; eggs four to six. This bird is retiring 
and usually found in dense thickets; “sings at all times of night” (Samuels). 
When we drive this bird from the nest it feigns lameness and flutters away to 
lure us from its eggs and young. This bird rears very numerous Cow Birds. 
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300-675-(136). Seiurus noveboracensis (Gmel.). “Water THRUSH; SMALL-BILLED 
Water THrusH; WATER WAGTAIL. 

Rare; migrant; April and May; “rare transient in Kalamazoo Co.” (Dr. M. 
Gibbs); “ Port Sanilac, rare” (W. A. Oldfield); ‘“‘very rare in Kent Co., one taken 
May 9, 1891” (S. E. White); “one taken August 29, 1888, at Heisterman’s 
Island” (N. A. Eddy); “Keweenaw Point’ (Kneeland); “taken in Hillsdale 
Co.” (A. H. Boies); “rare in Monroe Co.” (Jerome Trombley); frequents dense 
thickets in swamps; ‘breeds in Northern Indiana where it is a rare summer 
resident” (A. W. Butler); nests in June, among roots of turned up trees, in 
marshes or under stumps, logs, etc.; eggs four to six, delicate cream, densely 
specked with reddish brown. 


301-676-(138). Seiurus motacilla (Vieill.). * Louistana Warrr THrusy; LAarGe- 
BILLED WaGrarL WARBLER. 

Not uncommon, especially in the southern part of the state; April to August; 
“common in Kalamazoo Co.” (Dr. M. Gibbs); “rather common summer resident 
in Wayne Co.” (KE. W. Durfee); “very common in Kent Co.” (S. E. White); 
breeds; nests on the ground, under logs, or as in the preceding species; eggs 
as in the preceding. Mr. Jerome Trombley writes me that this is the common 
* Water Thrush” of Monroe Co. 


GrENus GEOTHLYPIS Cas. 


Kentucky Warbler, natural size. 


302-677-(140). Geothlypis formosa (Wils.). * Kentucky WarsLer. 
Exceedingly rare; Dr. Atkins reports taking one specimen June 24, 1878; Dr. 
M. Gibbs reports one specimen taken by him in Kalamazoo Co. 


303-678-(139). Geothlypis agilis (Wils.). *Connecticur WARBLER. 

Exceedingly rare, but becoming more common; ‘one of our rarest Warblers” 
(Dr. M. Gibbs); May and June; migrant; ‘first taken May, 1879, in Kalamazoo, 
Washtenaw. Ottawa and Ingham Counties within a week” (Dr. M. Gibbs); “two 
taken at Heisterman’s Island September 2, 1889” (N. A. Eddy); “one taken 
August 30, 1889, and the same date in 1890, at Mackinac Island, and one taken 
a week later in Kent Co.” (S. E. White); Mr. Charles W. Gunn reports one 
from Ingham and one from Ottawa Co. (Bull. Nuttall Ornithological Club, Vol. 
IV, p. 123); this is one of the latest Warblers to arrive in the spring. 


304-679-(142). Geothlypis philadelphia (Wils.). * Mourning WarBier. 
Occasionally quite common; May to August; “ Hillsdale and Lenawee Counties ” 
(A. H. Boies); “have taken one at Port Sanilac” (W. A. Oldfield); “ migrant at 
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Plymouth” (J. B. Purdy); “rare in Monroe Co.” (Jerome 'Trombley); “ rare in 
Kalamazoo Co.” (Dr. M. Gibbs); “very rare at Mackinac Island” (S. KE. White); 
embraced in Cabot’s Birds of Lake Superior; “Iron Mountain, May 1888” (E. 
E. Brewster); “not rare on Keweenaw Point” (EK. W. Durfee); “ breeds north on 
edge of pinery” (Dr. M. Gibbs). Dr. Gibbs writes me that it is abundant 
in second growth clearings in the pine regions north of 44 degrees north lati- 
tude; nest and eggs as in next species; taken here by A. B. Cook, May 17, 
1893. 


Maryland Yellow-throat, male, natural size. 


305-681-(141 part). Geothlypis trichas (Linn.). *Maryntanpd YELLOW-THROAT; 
YELLOW-THROATED GROUND WARBLER. 


Very common; throughout the state; May to August; “abundant at Ann 
Arbor ” (Dr. J. B. Steere); “ common but not abundant at Bay City ” 
({N. A. Eddy); “common at DeWitt” (Dr. G. W. Topping); reported from 
Hillsdale and Lenawee Counties, and at Sault Ste. Marie July 16, 1892, 
by A. H. Boies, who thinks it breeds in the Northern Peninsula; “not a com- 
mon migrant at Mackinac Island” (S. E. White); “common summer resident at 
Albion, and also at Palmer where it surely breeds” (O. B. Warren); “ common 
at Iron Mountain” (E. E. Brewster); breeds; “two broods” (Dr. W. C. Brownell); 
nests from May to July, on the ground or in low thickets; nests often arched 
over; eggs four to six, clear white specked with reddish dots, though quite 
variable in size, form and markings; one of our finest singers and justly a 
favorite. 

GrENvus ICTERIA VIEILL. 


Yellow-breasted Chat. 


306-683-(144). Leteria virens (Linn.). * YELLOW-BREASTED CHat. 

Exceedingly rare; “occasionally quite common” (Dr. H. A. Atkins); ‘ not 
observed at Ann Arbor” (Dr. J. B. Steere); “once in Lenawee Co.” (A. H. 
Boies); ‘formerly nested in Monroe Co., not seen since 1881” (Jerome Trom- 
bley); May to October; breeds; nests in May and June in bushes; eggs four; 
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song varied and beautiful; “ventriloquist” (Butler’s Birds of Indiana); “this is 
a southern species” (Prof. J. A. Allen). 


GENus SYLVANIA Norv. 


Hooded Warbler, natural size. 


307-684-(146). Sylvania mitrata (Gmel.). *Hoopep WarsierR; Hooprp Fty- 
CATCHING WARBLER. 

Quite common in southern part of state; generally a migrant; May and Oct- 
ober; “breeds plentifully south of 42°, have taken many nests” (Dr. M. Gibbs); 
“common but transient in Monroe Co.” (Jerome Trombley); nests in May in 
low bushes; “eggs three, often only two” (Dr. M. Gibbs); an elegant bird. 


308-685-(147). Sylvania pusilla (Wéils.). Wiuson’s WarsLeR; GREEN Brack- 
CAPPED YELLOW WARBLER. 


*Tolerably common in Northern Indiana” (Butler’s Birds of Indiana); “ exceed- 
ingly abundant migrant at Mackinac Island and in spring in Kent Co.” (8S. E. 
White); N. A. Eddy has taken a single specimen at Heisterman’s Island, Saginaw 
Bay; E. E. Brewster writes me that it is common at Iron Mountain; “often 
common migrant in Monroe Co.” (Jerome Trombley); “common migrant in Michi- 
gan” (Dr. M. Gibbs); I have never taken this bird about the college. 


Canadian Flycatching Warbler, natural size. 


309-686-(149). Sylvania canadensis (Linn.). *Canapian WARBLER; CANADIAN 
FLYCATCHING WARBLER. 


Not rare; migrant; April and May and August and September; N. A. Eddy took 
a nest and four eggs together with the female at Bay City, June 2, 1885; “ rather 
common in Kalamazoo Co.” (Dr. M. Gibbs); “ Lenawee Co.” (A. H. Boies); “ common 
migrant in Monroe Co.” (Jerome Trombley); “Iron Mountain” (KE, E. Brewster); 
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“common migrant in summer, and to be seen in the deep wooded ravines on 
Keweenaw Point at any time in the summer season” (EK. W. Durfee); “ Kewee- 
naw Point” (Kneeland); “common summer resident at Mackinac Island” (S. E, 
White); probably breeds in Northern Peninsula; nests in June on the ground; 
eggs four or five. 


GENUS SETOPHAGA SwalIns. 


310-687-(152). Setophaga ruticilla.(Linn.). * American Repstarvr. 
Very common; throughout the entire state; May to August; “occurs in amazing 


abundance at Mackinac Island” (8S. E. White); “rare at Iron Mountain” (EK. E. 
Brewster); “breeds commonly on Keweenaw Point” (EK. W. Durfee); “all my 
records are for spring migrations when it is abundant at Bay City ” (N. A. Eddy); 
“common summer resident at Albion and St. Joseph, and seen at Palmer where it is 
a common migrant, a few remaining to breed” (O. B. Warren); breeds; nests in 
June in small trees, usually twelve to twenty feet from the ground, rarely forty 
feet; “nests at Manchester, neatly woven in vertical crotch of shrubs about 
twelve feet high” (L. W. Watkins); nests usually found in thick woods or dense 
swamps; “breeds abundantly at Ann Arbor” (Dr. J. B. Steere). Dr. Atkins gives 
dates of its arrival for twenty-six years in O. and O., Vol. VIII. p. 31. 


Famity MOTACILLID®. Waeratius anp Pirirs. 
Small birds; insectivorous; often in flocks. 


GENUS ANTHUS BEcust. 


Titlark, natural size. 


311-697-(89). Anthus pensilvanicus (Lath.). *AmMeRtcan Pirrr;* AMERICAN Tir- 
LARK; WaerTaILt; Brown Lark; Pret. 


Common; throughout the state; in flocks; April and May and September to 
November, occasional in December and January; migrant; taken at college by 
A. B. Cook in May, 1893; “common at Bay City during fall migrations” (N. 
A. Eddy); “common at Iron Mountain in autumn and probably in spring” 
(E. E. Brewster); “Keweenaw Point” (Kneeland); “rare migrant at Albion” (O. 
B. Warren); “winter sojourner” (A. H. Boies). Taken here by L. W. Watkins, 
May 10, 1893. 
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Famity TROGLODYTIDAS. Wrens; THRASHERS, ETC. 
Insectivorous birds; often sweet singers. 


SuspramMity MIMINA). THRASHERS. 


GENUS MIMUS Borks. 


Mocking Bird, about two-thirds natural size. 


312-703-(15). Mimus polyglottos (Linn.). *Mocxina Brirp. 


Possibly a rare accidental straggler from the south. One reported by E. L. 
Moseley. This species is included in the manuscript list of the Birds about 
Detroit, by the late Rev. Chas. Fox. Hon. Beia Hubbard in his “ Memorials of 
a Half Century.” p. 310, says, “seen, though but rarely, in this state.” 


Genus GALEOSCOPTES Cas. 


Cat-bird, natural size. 


313-704-(16). Galeoscoptes carolinensis (Linn.). * Cav-srrp. 
Very common; throughout the state; usually in woodlands, though here at the 


college where we protect the birds, they even breed freely on the campus; Mr. 
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Robt. H. Wolcott found a nest at New Baltimore July 23, 1893, in maple tree 
twenty feet from the ground; April and May to September; “Mackinac Island” 
(S. E. White); “rare at Iron Mountain” (EK. E. Brewster); “not seen at Palmer, 
Marquette Co., but very common at Albion and St. Joseph” (O. B. Warren); 
breeds; nests in shrubs; eggs four, rarely five,, deep green; song pleasing and 
varied. 


GENUS HARPORHYNCHUS Cas. 


Brown Thrush, natural size. 


314-705-(17). Harporhynehus rufus (Linn). *Brown TxHrusa; Bic Brown 
Wren; Brown THRASHER; BRown Mocktna BIrp. 


Very common, especially south; April to September; “Grand Traverse Co.” (M. 
L. Leach); “ April 28, 1891, at Grand Rapids” (E. B. Boies); ‘nests abundantly at 
Bay City. where it arrives the last two weeks of April” (N. A. Eddy); “ Mackinac 
Island” (S. E. White); “not seen in Upper Peninsula” (A. H. Boies); “very com- 
mon at Iron Mountain, where with many other song birds they suffer seriously at 
the hands of the Italians, who kill them for stews” (E. E. Brewster); not shy; 
strong singers; “song wonderfully rich, melodious and varied” (L. 8. Foster); 
breeds; ‘nests at Palmer, Marquette Co., and very common on Escanaba River, 
nine miles from Palmer, as it is at Albion and St. Joseph” (O. B. Warren); nests 
in bushes. occasionally on the ground; nests rude, coarse and bulky; eggs three to 
five, dirty white, specked with brown; food, small fruits and insects; “Forbes 
found twenty-three per cent of food which he examined to be canker worms” 
(Report State Horticultural Society, 1891, p. 204); like the Robin, this bird often 
returns to the same place year after year. 


SupraMiIty TROGLODYTINE. Wrens. 


Genus THRYOTHORUS VIEILL. 


315-718-(68). Thryothorus ludovicianus (Lach.). Carotina WREN. 


Rare summer resident in southern part of the state; “Lenawee Co.” (A. H. 
Boies); Jerome Trombley finds it a rare summer resident in Monroe Co., where he 
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took a nest in 1892, beneath the roots of a fallen tree, with six eggs in it; 
“northern counties of Indiana” (Butler’s Birds of Indiana); said to breed at 


Carolina Wren. 


nearly all seasons. We have never seen it here. J. B. Purdy says it does not 
breed at Plymouth. 


316-719-(71). Thryothorus bewickii (Aud.). Bewick’s Wren. 


“Very rare, in spring” (Dr. M. Gibbs); very rare; ‘“‘summer resident in Monroe 
Co., where it has nested three years in a bird box, identification certain” (Jerome 
Trombley); ‘rare, but several taken in Kalamazoo Co.” (Dr. M. Gibbs); we have 
never taken this here, and J. B. Purdy says the same of Plymouth. 


Genus TROGLODYTES VIkILL. 


317-721-(74). Troglodytes aedon (Vieill.). Housz Wren. 

Very common in some localities; April to October; “abundant at Grand Rapids” 
(KE. B. Boies); “becoming rare at Plymouth” (J. B. Purdy); “not rare at Ann 
Arbor” (Dr. J. B. Steere); “not seen in Upper Peninsula” (A. H. Boies); 
“Mackinac Island” (S. E. White); “very common at Palmer, Marquette 
Co., where it nests in shaft houses, one a few feet from where the ship 
dumped a ton of ore each raise. The great noise seemed no'disturbance to the 
Wren” (O. B. Warren); “common at Iron Mountain” (E. E. Brewster); “not 
uncommon on Keweenaw Point” (E. W. Durfee); breeds; nests in holes in 
trees and stumps; “extensively in lumber piles, which line the Saginaw river for 
miles on either side” (N. A. Eddy); in niches under porches, boxes, etc., in 
June, occasionally second time in August; Mr. Robert H. Wolcott found a nest 
with fresh eggs at New Baltimore July 29, 1893; eggs four to ten, white, thickly 
specked with reddish brown. This bird is very rare at Lansing. especially since 
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the advent of the English Sparrow, but “very common at Traverse City ial (I bf 
W. Watkins); “abundant at Albion and St. Joseph” (O. B. Warren); “this bird 
leaves the vicinity of our dwellings after breeding” (L. S. Foster). This little 
Wren nested in my whirling horse-tether box, and repaired its nest time after 
time, as it would be destroyed by the turning of the box—there were six eggs; 
“song loud and. hearty, scolds vigorously at intrusion” (EK. L. Moseley). 


Winter Wren, slightly reduced. 


318-722-(76). Troglodytes hiemalis Viedl/. *Winter WReEN. 


Common migrant; * transient in Monroe Co., seen oftener in spring than in 
fall” (Jerome Trombley); “migrant at Plymouth” (J. B. Purdy); “very common 
in spring, summer and fall, and occasionally in late winter, breeds” (Dr. M. 
Gibbs); reported by S. E. White at Grand Rapids, June 11, 1891; ‘occasionally 
seen in spring migrations at Bay City” (N. A. Eddy); “common at Albion, and 
common summer resident at Palmer” (O. B. Warren); “rare at Ann Arbor” (Dr. 
J. B. Steere); it is very rare at Lansing; “ Kent Co., where it breeds, and Macki- 
nac Island” (8S. E. White); “Keweenaw Point” (Kneeland); rather shy; “breeds 
in Upper Peninsula” (Prof. Ludwig Kumlein); E. W. Durfee took a nest near 
Grand Rapids; “nesting habits much as in last species” (Davie’s Nests and 
Eggs of North American Birds, p. 407); though it may nest in brush-piles, etc.; 
nest lined with feathers; eggs four to nine, white, minutely specked with brown; 
feeds on insects and insects’ eggs. 


GeENus CISTOTHORUS Cas. 


Short-billed Marsh Wren, natural size. 


319-724-(81). Cistothorus stellaris (Licht.). “SHortT-BILLED MarsH WREN. 


Rather common; summer; ‘rare at Ann Arbor” (Dr. J. B. Steere); ‘‘ Lenawee 
Co.” (A. H. Boies); “common in marshes at the west end of Lake Erie” (Jerome 
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Trombley); “breeds in Sanilac Co, marshes” (W. A. Oldfield); “breeds; nests in 
July; nesting habits as in next species, except that it nests in clear places and 
in moist meadows, not over water” (R. H. Wolcott); and the nest is formed of 
fresh reeds and flags and beautifully lined with cotton like down; “common at 
St. Joseph and Albion” (O. B. Warren); E. W. Durfee finds nests not uncom- 
mon in Wayne Co.; eggs six to nine, white. Mr. E. W. Durfee states that these, 
like the next species, make two or three duplicate nests. 


Long-billed Marsh Wren, natural size. 


320-725-(79, SO). Cistothorus palustris (Wils.). *LoNG-BILLED Marsa WREN. 


Rather common in summer; “rare at Ann Arbor” (Dr. J. B. Steere); “St. 
Joseph Co.” (A. H. Boies); “abundant in the marshes at the west end of Lake 
Erie” (Jerome Trombley); “breeds abundantly in all the marshes about Bay 
City and at Heisterman’s Island” (N. A. Eddy); “nests found in Wayne Co.” 
' (E. W. Durfee); breeds; Robt. H. Wolcott found nest with egos at New Baltimore 
August 6, 1893; nests in colonies, near the ground, in marshes, in spherical 
nests of coarse grass, etc.; “fastened to old flags two or three feet above the 
water or mud” (KE. L. Moseley), the opening on the side; “Mr. A. B. Covert 
found two nests together at Ann Arbor in 1892” (R. H. Wolcott); eggs five to 
ten, very small, dark chocolate brown, rarely almost white; “ while the female is 
sitting the male partially builds one or more nests” (Dr. A. K. Fisher); Dr. W. 
C. Brownell writes me that there are sometimes eight of these duplicate and 
unlined nests. 


Famity CERTHIIDA. CREEPERs. 


Small, narrow-billed birds; seen creeping up tree trunks; food insects and 
insects’ eggs. 


Genus CERTHIA Linn. - 


321-726-(62 part). Certhia familiaris americana (Bonap.). *“Brown CREEPER ; 
AMERICAN CREEPER. 


Rather common; throughout the entire state; all seasons; “does not breed at 
Plymouth” (J. B. Purdy); “I have found them nesting in Kent Co., and they 
are not rare on Keweenaw Point” (E. W. Durfee); “rather rare at Ann Arbor” 
(Dr. J. B. Steere); “formerly nested in Monroe Co., now only a migrant, found a 
nest behind loose bark of a tree in 1865” (Jerome Trombley); “very common 
migrant at St. Joseph and Albion” (O. B. Warren); “Bay City from April 3 to 
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18, taken in pine forests north in November, and at Heisterman’s Island in June” 
(N. A. Eddy); ‘‘rather common in Kent Co. in summer and at Mackinac Island” 
(S. E. White); “common at Iron Mountain” (EK. E. Brewster); breeds; ‘nests 
between loosened bark and tree” (Dr. A. K. Fisher); “under bark of stub thirty 


Head. foot and tail-feather of Certhia, natural size. 


feet high in Ottawa Co.” (Dr. M. Gibbs); taken by O. B. Warren at Palmer, 
September 11, 1893; see Davie’s Nests and Eggs of North American Birds, p. 410; 
in May; eggs five to eight, white, specked with brown. This bird climbs spirally 
up tree trunks. 


Faminy PARIDA. NutrHatcHes anp Tits. 


Food insects and insects’ eggs; they creep up tree trunks and along limbs 
much as do the Sapsuckers and Creepers, except they usually go downwards 
head foremost as they hunt for their food. They are exceedingly valuable birds. 


SuspramMity SITTINA. NurHatrcuHes. 


GENUS SITTA LINN. 


322-727-(57). Sitta carolinensis Lath. *“Wurre-BreasteED NurHatcH; TomrTir; 
WHITE-BELLIED NUTHATCH. 


Common; throughout the entire state; every month of the year; “common at 
Ann Arbor” (Dr. J. B. Steere); “‘more common in fall and spring than the next 
species at Bay City. often seen in winter, breeds at Heisterman’s Island ” (N. A. 
Eddy); “never seen at Iron Mountain, Upper Peninsula” (EK. E. Brewster); “very 
rare at Mackinac Island” (S. E. White); “not seen at Palmer but a common 
resident at Albion and St. Joseph” (O. B. Warren); “very common and breeds in 
Wayne Co. where I once took a set of eleven eggs, and I have seen a pair at 
Ishpeming” (EK. W. Durfee); breeds; nests in April; nests usually made in ready 
formed holes in trees from ten to fifty feet from the ground; eggs four to eight, 
rarely nine or ten, white to roseate, specked with brown; this bird is often seen 
creeping down trees head foremost; will place acorns containing weevil grubs in 
some cavity in bark to hold them secure and then pick out the delicate tit-bit. 


323-728-(59). Sitta canadensis Linn. *Rep-BREASTED NuraatcH; RED-BELLIED 
NutTHatcH; CANADA NUTHATCH. 
Rather rare; more common north; “rare fall and spring migrant in Monroe 
Co., none remaining to breed” (Jerome Trombley); “ rare in Wayne Co.” (B. H. 
Swales); ‘““common during migration” (KE. L. Moseley); “rarely seen at Ann 


334 STATE AGRICULTURAL COLLEGE BULLETINS. 


Arbor” (Dr. J. B. Steere}; “does not breed at Plymouth” (J. B. Purdy); “very 
common at Iron Mountain in the Upper Peninsula” (EK. E. Brewster); “ taken 
at Palmer September 11, 1893” (O. B. Warren); “usually a rare migrant in 
Wayne Co., but in the spring of 1889 they were abundant, and not a rare 
summer resident on Keweenaw Point” (E. W. Durfee); “ Keweenaw Point” (Knee- 


Red-bellied Nuthatch, natural size. 


land); “abundant at Mackinac Island, and occurs in winter in vast flocks, in 
Upper Peninsula, in Iron Co.” (S. E. White); ‘“ breeds” (Dr. M. Gibbs); nests 
and eggs as in the preceding species except that the eggs are slightly smaller; 
we find this more rare here than the preceding species. 


SuspramMity PARINAS. Trrnmice. 
GrEnus PARUS Linn. 


324-731-(40). Parus bicolor (Linn.). * Turrep TrrmousrE; SuGar Birp; Buack- 
FRONTED TITMOUSE. 


Common in more southern parts of the state; winter; occasional in April and 
May and September; “is regular winter resident at Ann Arbor” (Dr. J. B. Steere); 
“common in Lenawee and Hillsdale Counties” (A. H. Boies); “took specimens 
in August, 1891, at Port Sanilac” (W. A. Oldfield); “every year in Monroe Co. 
often until late May” (Jerome Trombley); “Benjamin Syke found this abundantly 


Tufted Titmouse, natural size. 


in Van Buren Co. one year” (Dr. M. Gibbs); ‘only taken once at Plymouth” 
(J. B. Purdy); “rarely found north of 40 degrees” (H. Nehrling); ‘“ summer resi- 
dent in northern counties of Indiana” (Butler); Dr. Atkins reports taking this 
in April and May at Locke; we have taken it at this place; two specimens 
taken by Stewart E. White in Kent Co. in June, 1891; these valuable birds 
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eat a great many leaf rollers and other insects during the. winter season; J. E. 
Nichols, of Lansing, has this bird in his collection taken in September, 1881; 
he has often taken it about Lansing in fall and spring. 


325-735-(44). Parus atricapillus Linn. * Caickaprrn; BLAcK-cAPPED CHICKADEE. 
Very common; throughout the entire state; every month of the year; “very common 
at Ann Arbor” (J. B. Steere); “resident in Monroe Co., but much more com- 


mon in winter” (Jerome Trombley); ‘‘no summer record at Bay City, but found 
at all other seasons” (N. A. Eddy); ‘Grand Traverse Co.” (M. L. Leach); “com- 


Black-capped Chickadee, reduced. 


mon resident at Albion and St. Joseph. and seen every month of the year 
at Palmer, Marquette Co.” (O. B. Warren); ‘“ Mackinac Island” (S. E. White); 
“ Keweenaw Point” (Kneeland); “very common at Iron Mountain” (EK. E. Brewster); 
“common at Bay City in the spring, 1884” (N. A. Eddy in O.and O., Vol. IX, 
p. 41); breeds; nests in a bole in a tree or stump; “breeds year after year in 
same nest where they may roost in winter’ (Dr. W. C. Brownell); “breeds at 
Traverse City” (L. W. Watkins); “have found full sets of eggs in winter” (Dr. 
W. C. Brownell); eggs five or six, eight taken by Gilbert White in Kent Co., May, 
1892, ten young found in nest by F. M. Falconer, white specked with brown; 
“this bird is very familiar, may alight on a person” (EK. L. Moseley, Forest and 
Stream, September, 1886); Dr. Atkins reported seeing them eat tent caterpillars 
extensively. 


326-740-(49). Parus hudsonicus Forst. Hupsontan CHICKADEE, 

Rare; “Northern Michigan” (Dr. A. K. Fisher); “a rare winter resident of 
Northern Michigan” (H. Nehrling); “Keweenaw Point” (Kneeland); in Cabot’s 
list of Birds of Upper Peninsula. 
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Famitry SYLVIID.®. Warewers; KinGLets; GNATCATCHERS. 
Small, beautiful, insectivorous birds; feed largely on insects and insects’ eggs. 
SUBFAMILY REGULINE. KING Lets. 


GENUS REGULUS Cvv. 


Golden-crowned Kinglet. 


327-748-(84). Regulus satrapa Licht. *“GoLpDEN-cRowNED KINGLET; GOLDEN- 
CrowNeD WREN; GOLDEN-CRESTED KINGLET. 


Common; migrant; March to May, and October and November; occasionally a 
winter resident; “more common at Ann Arbor than the next species” (Dr. J. B. 
Steere); “abundant spring and fall migrant at Bay City and without doubt a 
winter resident of pineries north” (N. A. Eddy); “more timid and retiring than 
the next species and comes and goes in flocks; probably does not breed in 
Southern Michigan” (A. H. Boies); “saw them at Plymouth, but they do not 
breed here” (J. B. Purdy); “Grand Rapids, April 14, 1891” (E. B. Boies); 
common in winter in Wayne Co.” (B. H. Swales); “abundant migrant 
in Kent Co.” (S. E. White); “common migrant at Albion and St. 
Joseph where it arrives very early, and common at Palmer, Marquette 
Co.” (O. B. Warren); found in woods; “common at Iron Mountain” (E. 
E. Brewster); included in Cabot’s Birds of Lake Superior; found breeding at Onto- 
nagon by Prof. Ludwig Kumlein; “breeds abundantly at Mackinac Island in July” 
(S. E. White); “eggs four to nine, occasionally ten” (Prof. A. W. Butler); 
“nine” (EK. E. Brewster); cream color or creamy white, specked with brown. 


328-749-(33). Regulus calendula (Linn.) *Rusy Crownep KInGuer. 

Rather common; throughout the state; migrant; April and May, and October 
and November; “rare at Ann Arbor” Dr. J. B. Steere); ‘ Dewitt” (Dr. G. W. 
Topping); ‘abundant spring and fall migrant at Bay City” (N. A. Eddy); 
“common at Iron Mountain” (E. E. Brewster); breeds in the Northern Penin- 
sula; “nests with five young at Mackinac Island, July 26, 1890” (S. E. White); 
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“common in spring migrations at Albion, St Joseph and Palmer” (O. Bb. Warren); 
“breeds at L’Anse” (Prof. Ludwig Kumlein); “ nests semipensile in trees” (Coues’ 
North American Birds); “eggs five to nine, dull whitish, or pale buff, faintly spot- 
ted with light brown, chiefly at the larger end” (Davie); “ often found in flocks with 
the preceding species” (Prof. J. W. Simmons); this and the preceding species are 


two of our most elegant birds. This species is not shy. 


Suspamity POLIOPTILINA®. GwnatrcatrcHErs, 


Genus POLIOPTILA Scrat. 


Blue-gray Guatcatcher, natural size. 


329-751-(36). Polioptila cerulea (Linn.). * BLUE-GRay GNATCATCHER. 

Very common; throughout Southern Michigan; April to September; “ very com- 
mon at Ann Arbor” (Dr. J. B. Steere); we find it common at this place; S. E. 
White reports it rare at Mackinac Island and says it is found in the Northern 
Peninsula; “common at Albion, and very common at St. Joseph in 1884 and 1885, but 
less so since” (O. B. Warren); breeds; nests in trees in May; nest elegant, softly lined 
and covered outside with lichens; often secures material for nest from nests of 
other birds; eggs four to seven, white, specked with brown; habits much like 
those of Creepers and Nuthatches. 


Faminty TURDIDA. TurusHes, BLUE BirDs, ETC. 
Food principally insects, often fruit; usually sweet singers. 
SuspramMiry TURDIN®. TurvsuHes. 
GrEnus TURDUS Linn. 


330-755-(6). Turdus mustelinus (Gmel.). *Woop Turusu; Sone THrusx. 


Not rare; throughout the state; April and May to October; numbers decreas- 
ing as the thickets are cleared up; “occurs at Mackinac Island” (S. E. 


45 
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White); “no record at Bay City, but taken at Heisterman’s Island, Saginaw Bay” 
(N. A. Eddy); “rare at St. Joseph, common at Albion, and very common at 
Palmer, Marquette Co., the first to come and go” (O. B. Warren); “Keweenaw 
Point” (Kneeland); breeds at least in Southern Peninsula; nests in May and June 


Wood Thrush, natural size. 


Fite 
* 


in trees or shrubs,,‘‘in orchards” (Dr. A. K. Fisher); I have found the nests more 
commonly in damp, thick woods, and generally on low beech limbs; “nest at Trav- 
erse City” (L. W. Watkins); eggs like those of the Robin, except a trifle smaller, 
two to five; “this bird is shy during molt” (Dr. A. K. Fisher); and is usually seen 
in dense wood-lands and thickets; the food habits of the Wood Thrush are much 
the same as those of the Robin. 


331-756-(7). Turdus fuscescens Steph. *Wiuson’s THrusH; VEERY; TAWNY 
THRUSH. 


Common at least in southern part of the state; throughout the Lower Peninsula; 
April to September; usually in swampy woods; ‘found everywhere and breeds in 
abundance at Bay City” (N. A. Eddy); “ Keweenaw Point” (Kneeland); “occurs at 
Mackinac Island” (S. E. White); Mr. White informs me that it breeds in Kent Co.; 
“rather common at St. Joseph” (O. B. Warren); breeds; “have seen them very 
abundant in Wayne Co., where they breed abundantly ” (Dr. W. C. Brownell); nests 
on ground, occasionally in low shrubs or clumps of bushes, in May or June; eggs 
blue, four, occasionally five. 


332-757-(12). Turdus alicie Baird. *Gray-cHEEKED THRUSH. 


One reported from Michigan in the museum of the Kent Scientific Institute by 
E. L. Moseley; taken in Kent Co., and one specimen at Mackinac Island by S. E. 
White; N. A. Eddy reports one at Heisterman’s Island, Saginaw Bay, September 4, 
1888; “one taken at Locke May 10, 1883” (Dr. H. A. Atkins); “this bird is recorded 
from Kalamazoo Co. by F. H. Chapin and from Kent Co. by Mr. Chas. W. Gunn” 
(Dr. M. Gibbs). 


333-758a-(13). Turdus ustulatus swainsonii (Cab.). *Ovive-sackeED THRUSH}. 
Swatryson’s THrusH; Swamp Rosin. 


Common; throughout the Southern Peninsula if not the entire state; May to 
October; E. B. Boies reports a large flock at Grand Rapids, April 17 and 18, 
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1821 (Was not this the Hermit Thrush?); “abundant in fall at Heisterman’s Island, 
Saginaw Bay” (N. A. Eddy); “rare in Wayne Co.” (B. H. Swales); “Lenawee Co,” 
(A. H. Boies); “rare and transient in Monroe Co.” (Jerome Trombley); “common 
summer resident at Mackinac Island” (S. E. White); “ Keweenaw Point” (Knee- 
land); “common migrant at Albion, and common at Palmer” (O. B. Warren); breeds 
north; “breeds most abundantly of any Thrush on Keweenaw Point. the nest- 
ing habits like Wood Thrush” (O. B. Warren); we have never found it nesting 
here; J. B. Purdy, of Plymouth, has never seen or found a nest at that place; 
Dr. M. Gibbs reports taking nests and eggs in Kalamazoo Co.; (Js not this a 
mistake?) nests in low shrubs in June; nest compact with no mud; eggs four, 
bluish green, and peculiar in being specked with varying shades of brown; this 
bird is a sweet and almost continuous singer. Dr. M. Gibbs gives an excellent 
description of this bird and its nesting and migration in O. and O., Vol. X, 
1885, p. 26, 


334-759b-(10).. Turdus aonalaschke pallasii (Cab.). *Hermrr THrusu; CatHe- 
DRAL Brrp; Rurus-TaILED THRUSH; GRounD Swamp Rosin; Swamp ANGEL. 


April and May to October; “Monroe Co., common, transient” (Jerome Trom- 
bley); “abundant spring migrant at Bay City” (N. A. Eddy); “common at Mack- 
inac Island” (S. E. White); ‘common summer resident at Palmer” (O. B. Warren); 
“Upper Peninsula” (H. Nehrling); “common at Iron Mountain” (KE. E. Brewster); 
breeds north; “breeds on Keweenaw Point” (EK. W. Durfee); nests taken in 
Montcalm Co., by Dr. Gibbs, June 23, 1882; also “in Ottawa Co., May 15, 1879, 
by W. A. Gunn” (Dr. M. Gibbs); nests in June, usually on the ground, “in 
July at Mackinac Island” (S. E. White), rarely in low shrubs; the nest loosely 
constructed and without mud; eggs three or four, light blue, immaculate. For 
interesting account of the habits of this bird, see article by Dr. M. Gibbs in 
©;-and ©.,. Vol. X;. pr 27. 


GrENUS MERULA LEACH. 


Robin, natural size. 


335-761-(1). Merula migratoria (Linn.). * American Rosin; Rosin. 


b] 


Very common; throughout the entire state; “very common at Iron Mountain’ 
(E. E. Brewster); March to October; rarely throughout the winter; “Grand Rapids 
February 28, 1892” (KE. B. Boies); ‘passes Bay City south in large flocks late 
in September and early in October” (N. A. Eddy); retires in winter to protected 
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localities and so is not so often seen;* ‘Traverse City” (Dr. M. L. Leach); “com- 
mon and shy at Mackinac Island” (S. E. White); “arrived at Palmer, Marquette 
Co., the last day of March, 1893, very common at St. Joseph, where it is shot 
extensively by orchardists who consider it a pest, at Albion an albino female 
occupied the same nest four successive years” (O. B. Warren); “ Keweenaw Point” 
(Kneeland); occasionally albinos; I knew an albino female, presumably the same 
bird, to nest two successive summers in the same nest; breeds; often two brooded; 
R. H. Wolcott found a nest at New Baitimore with young in it on July 23, 1893; 
“always double brooded if undisturbed” (Dr. M. Gibbs); nests on fences, in trees, 
on ledges under eaves, in old nests, rarely of other birds, “in buildings” (O. and 
O., Vol. XIV, 1889, p. 43) etc.; eggs three to five, greenish blue, “rarely sprinkled 
with brown” (A. W. Butler); eats myriads of insects, mostly noxious species, angle- 
worms and fruit, cherries, berries and grapes; 40 per cent of the food of birds 
examined by Prof. Forbes (Report Michigan Horticultural Society, 1881, p. 204) was 
found to be canker worms. 


Gents SIALIA Swarns. 


Blue Bird, natural size. 


336-766-(27). Sialia sialis (Linn.). *Biur Brro, 

Common; throughout the entire state; less common than formerly; driven away 
by English Sparrows; February or March to November; “one of our earliest birds 
to arrive in the spring; “Grand Rapids, February 26, 1891” (E. B. Boies); “ breeds 
abundantly at Bay City, but less common than previously” (N. A. Eddy); “ Grand 
Traverse Co.” (M. L. Leach); * occurs at Mackinac Island as a rare summer resi- 
dent but abundant migrant” (S. E. White); ‘‘formerly very abundant at St. Joseph 
but now rare because of the aggressive English Sparrows, I have taken seven sets 
of albino eggs, rather rare at Palmer where I saw them come from the north in 
large flocks September 11, 1893” (O. B. Warren); “Keweenaw Point” (Kneeland); 
“very common at Iron Mountain” (KE. E. Brewster); breeds; “double or triple 
brooded ” (Prof. J. W. Simmons); nests in hollow trees, “either in holes which 
they excavate in rotten trees, or which other birds have excavated” (J. E. 
Nichols), in boxes, etc.; eggs four to six, light blue, rarely pure white; a very 
beautiful and valuable bird. 


AS Jk COOK, 
AGRICULTURAL COLLEGE, Zovlogist. 
April, 1893. \ ' 
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POTATOES. 


No. 95—Farm Department. 


HILLS VS. DRILLS. 


BY C. J. BARNUM, “94, AND W. J. MoGEE, 796. 


The object of the experiment was to ascertain, if possible, which method 
of planting, in hills or in drills, gives the greater yield per acre. 

The potatoes were planted May 31, 1892, each potato being cut in four 
pieces. Equal amounts of seed were used for equal areas, 2. ¢., the same 
amount of seed was used for an acre of hills as for an acre of drills. 

The test was made with several varieties in order that each individual 
variety might not influence materially the general result. The various 
plats of hills and drills alternated with each other, securing as nearly 
uniform conditions as possible. 

The following table gives in bushels per acre the general average result- 
ing from 24 experiments: 


TasLe 1.—Comparative yields. 


| | 
Variety. Drills.—Bnu. | Hills.—Bu. 
ERE ee | ; 
Bar] ya 1 @ Bee ee seer ae ante eee ie oie otk Sa aL ees ee ae | 207 195 


RuraleNew=Vorker INOS 22 2 nee net mee eye Pe ee ee eee ee Sa | 310 | 281 


With the Early Ohio, out of a total of 12 experiments, 6 were in favor of 
hills, 5 in favor of drills and one experiment was indecisive. 

With the Rural New Yorker No. 2, 9 out of 12 experiments favored the 
method of drills and three were in favor of hills. 

Four other experiments were made with other varieties, 3 of which 
showed a balance in favor of drills while one gave the greater yield with 
the hill culture. 

Thus we see out of a total of 28 experiments, 10 were in favor of hill cult- 
ure and 17 in favor of drills. The general average, however, as shown by 
the above table, was in favor of drills. 

Experiments along the same line were conducted by E. B. Hale during 
1891. These experiments were quite extensive, being made with four dif- 
ferent amounts of seed and each experiment was repeated three times to 
secure uniform and reliable results. Two varieties were used in this 
experiment and the result of the work is shown in the following table: 
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TasLe 2.—Comparative yields. 


| Hills.—Lbs. Drills.—Lbs. 
Variety. | | 
One | Two One-half} Whole | One Two One-half! Whole 
eye. eyes. | potato. | potato. eye. eyes, potato. | potato. 
| s = } 
Rural New Yorker No. 2_| 162 198 187 182 181 210 199 | 213 
| | 
Pearl of Savoy -.--_-.---- | 38 46 Bele 12 70 81 | 94 | 136 


The numbers given in the preceding tables show that the yield was, in 
every instance, appreciably in favor of the method of drills. This exper- 
iment may be regarded as quite conclusive, as each number in the table is 
an average of four distinct experiments, and therefore the grand totals show 
the result of 32 comparisons. These experiments were conducted on both 
clay and sand, the results in both cases favoring drills. The size of each 
plat was two square rods. 


SHALLOW VS. DEEP CULTURE 


AND THE COMPARATIVE RESULTS OF DIFFERENT DEPTHS OF 
PLANTING. 


BY G. MASSELINK AND W. C. BAGLEY (CLASS OF ’95), 1892. 


The objects of the experiment were (1), to test the relative merits of 
deep and shallow culture, and (2), to secure comparative results of the 
different depths of planting. 

The plat on which the experiments were conducted is a sandy loam. 
The ground slopes gently towards the west, and presented for the exper- 
iment as nearly uniform conditions as could be obtained. 

The planting was commenced June 11, and was completed June 14. 
Three varieties of potatoes were used, namely, Burbank’s seedling, Lee’s 
Favorite, and Thorburn, in order that the eccentricity of any particular 
variety might be cuarded against as influencing the entire experiment. 

The potatoes were planted at the depth of two, three, four, five and six 
inches. The cultivation was performed with a “ Goodyear ” cultivator, set 
at about one and one-half inches for the shallow culture, and at about five 
inches for the deep culture. 

There was little difference in time of appearance between those planted 
two, three, four and five inches deep. In nearly all cases the three and 
four inch plants were a trifle more advanced than the two and five. 

In ripening, little difference was noted between those planted six and 
five inches deep, either in point of advancement or in time of ripening. 
Those planted two and three inches deep were very slightly farther 
advanced than the others. 
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TasLE 3.—Graphic illustration of yield per acre. 


(Seale: 60 bushels per % inch.) 


Totals: 

Shallow (263 bu.) we es an enn nnn nnn ennn =~ See a em EE Ee 

Deep (290 bu.) a NS Le kN Nm ee tit SSS ST Sn Se i Se ee 
Marketable: 
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Deep (212 bu.) DS OS aT tO hp ORE ES SS ES SS 
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Sel owas (49) pt) ye Sue os ee Re ee ae a 

esa (Sas) ese ee age ee Se Se pe 
Small: 

Bhavlows oO DO )iacote ek tee Ee Re oe 

ID eave) (CHE Stes) a eS ae eee eee — 


TaBie 4.—Different depths of planting; graphic illustration of yield per acre. 
(Scale: 60 bushels per 1% inch.) 


Totals: One ; an 
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TaBLe 5.—Table of comparisons. 


Shallow calture. Deep culture. 
Varieties. cE 5 Rae Sra 7 = = 
arket- un- arket- un- 
Totals able. | burned. | Small Totals. able. burned. Small. 
Burbank’s seedling ___- 1,386 930 298 163 1,529 1,189 188 152 
Lee’s Favorite _________- 1,409 835 270 285 1,578 1,124 | 208 246 
[horburn:- 2... 3 1,643 996 266 381 || 1,788 1,264 161 348 
Moteley rec: = 5 e--| 4,488 2,761 829 829 4,890 3,577 557 746 
LEE’S FAVORITE. 
TaBLe 6.—Comparative yields. 
Shallow. Deep. | Shallow. Deep. Shallow. Deep. Totals. 
Total... 100 85 | | eal | 1B) sal 91 467) 3 
Marketable _| «| 41 67 23 37 23 56 247 ls 
Qo 
Sunburned __- 30 5| | 28 21 17 17} | 118 | Be 
a 
Small __.. ___. | 29 13 | 16 17 | 14 18! 107 } = 
| | 
Total __ __..|105 | 104 77 | 81 84 ui | 598) & 
Marketable. .| | 46 78 40 48 48 93 353 l= 
Sunburned _. 30 u 16 16 20 30] | 128 | a 
=| 
Smid 420 | 29 | 15 21 17 16 24) 122 J = 
otal = -...)'93|"" | 107 79 69 191 | 154 | 621) 5 
Marketable. | 60) | | 88 47 47 63 112 412 fe 
Sunburned | 13] | 7 14 10 | 28 24 96 | a 
| | } } i=] 
Saale. on ae eee | 17) 18 12 si 18) 113) "> 
Potal -_ 1118 92 | 88 | 88 140 163 684) $ 
Marketable} | 75) | 11 56, 63 95 122 482 \3 
Sunburned ___, | 17| 7 u Rea 23 | | 22 88 | = 
| | | a 
Salle set | | 21 | j 14) | a 17 | 22) 19} 95) ‘= 
| | 
otal... | 87| | | 85] | 86 102} | 122 135| | 617) 
Marketable.. | 66, | e neg | | 62 80, “| 100 485 a 
Sunburned ___ | 6| 5 | al | a | 15 1] | 8] PS 
| } i=! 
Smell. } | 45]. | 18| | 94" aa 15 17) 17} 94) 35 
aie) hen] | 
"== es Pa OW es is ee Gee 
Grand totals|49s) 283 96) 14}473/866 35) 72|892|228) 71) 74/415|275, 62) 78/519 s10}108 97 690/483 un) 96 5955 
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TasLe 7.—Comparative yields. 


| Shallow. | Deep. | Shallow. | Deep. | Shallow. | Deep. Totals. 
Total .._.-- 130 | 112 112 | 125 119 110 708} : 
Marketable...|__| 81 88 69] | 92 82 83 495 ls 
Sunburned _- 35 15 23 22 29 10) | 134 IE 
=| 
Small ____ __.. 4 9 20 u 8 7} 9S 
Total .2.__-. 127 94 98 117 86 | 118 | 635) ) : 
Marketable..| | 82 72 65 93 42 79 | 433 ls 
L Mal 
Sunburned .__ 32 ul 20 16 27 | | 207 | 126 E 
| a 
Small #¢> | 13 ul 13 8 17 14| 76|) 
Total... 125 93 | | 80 110 69 105 582) 6 
Marketable...| | 88 70 54 90 42 7 421 lz 
Sunburned __- 24 2 17 13 18 16) | 100) E 
| | || 3 
Small _...._-.. 13 ile 9 7 9 | | 2 61)) 
Total __.....|111 11 64 100 43 74 508) 
Marketable..| | 95) | 87 44 76 29 54 375 ls 
Sunburned __- 15 | | 47 10 8 8 11) | 69 E 
H i=} 
Small --_. | uu y 10 16 6 9} 59|J 
Total ..._...|102 106] 92 95 28 64 487) 4 
Marketable ._. ail 91 . | 60 79 20 58 395 3 
Sunburned __- 8 7 22 7 5 leas 52 | a 
ly | a 
Small _..__2__. 7 oles 10 9 3 3| 40) 5 
Grand totals 595/423 us 58 516/408] 62) 46/446|292| 92) 62 p17 480 66) 51 ss] 87| 43/466 351| 60 55 5830| 
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THORBURN. 


TaBLeE 8.—Comparative yields. 


; . 
| Shallow. Deep. Shallow. | Deep. | Shallow. Deep. * | Totals. 
| | 
Total __....- 105 100 | | 110| | | 122| | = 109 | (684) 3 
Marketable __| | 66 "80 55 | | 75 66 72 44 3 
Sunburned -_- 10 5 32 16 50 | 18 131| 3 
a 
Small _____..- 29 15 23 31 22| 19 189) = 
! } | 

Total ...... 115 | 122 112) 102 148 172 | my 3 
Marketable._| | 78 86 | 56 80 79 96 475 Fe 
Sunburned ___ 9 9)" 24 | | 9 34 ao) | 115] = 
| =| 
Small _______- 28 27 32 13 35 46| 181) ‘= 
Total ....-. 95 | 102 | 86 107 151 “|138 679) 4 
Marketable.__| | 79 9| 5 7 | 83 98 | | 99 465 | s 

| \ 
Sunburned __- 4 10 16 8 25 oul, |B | a 
=} 
27.1] Sane 12 33 28| 16| . | 28 | aa 130) 5 

| | 
, | 

otalr is." | sal 109 | -| 89 | 4 125 150 655) 3 
Marketable._.| | 57 63| | 45 80. 88 128 461 s 
Sunburned __. 6 10 17 3 14) | 1) | 51 a 
a 
Small ________ 21 | 31 27 (15 23) 16| 183) °= 
| = | ia ; 
Total ____- 62 | 100 m1 | 99 12 153 | 637) é 
Marketable__ 36 59 59 87 87 | |a47 445 [= 
Sunburned __- 6 | 9 (1 3) eal ea 9 6/2 
a 
gua 20 32 | 37 | 9] | 21 27, 146) 5 

Grand totals 461 316 95110 43/138 508 262 104142528 405 39, 84.674 4181127 129 7221507 79 126 6830 

wa | [. al 


From the preceding tables it will be seen that out of 45 experiments, 
the total yield in 29 cases was greatest with the deep culture, and in 13 cases 
was in favor of shallow culture, while in 3 instances the yield was practi- 
cally the same. 

In the same experiments the yield of marketable potatoes was in 40 cases 
in favor of deep culture, while four cases showed a balance in favor of shal- 
low culture. The amount of sunburned potatoes was in 36 cases greatest 
in shallow culture, in 6 cases in favor of deep culture, while in three 
instances the yield was the same. The amount of small potatoes was in 28 
cases greatest with shallow culture, in 15 cases greatest with deep culture, 
while 2 instances were indecisive. 
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The above figures show that deep culture gives the best result both as to 
total yield, and as to percentage of marketable to unmarketable. This 
holds true for all the different kinds of soil on the plat. 

In the same tables, it will be found that the potatoes planted 3 inches 
deep gave the largest yield, and that those planted 5 inches deep gave the 
largest amount of marketable potatoes. The potatoes planted 2 inches 
deep gave the smallest amount of marketable potatoes. 


MULCHING VS. CULTIVATION. 
BY E. M. McELROY (Class of ’93), 1391. 


The object of this experiment was to show the yield of potatoes grown 
under a mulch, as compared with mulching in the hill, and also with the 
ordinary method of cultivation. 

The potatoes were planted 33 inches apart each way. The plat was 24 
rods wide and 16 rods long. This was divided lengthwise into 3 divisions, 
and crosswise into 8 plats, thus making 48 hills in each plat. Different 
amounts of seeds were used in the different plats, which accounts for the 
difference in the totals. But the same amount of seed was used for each 
division in any one plat. All the plats were planted with Burbank’s 
Seedling on June 12 and all the potatoes were planted at a depth of 3 
inches. 

There was no difference in time of appearance between the unmulched 
potatoes and those covered with a mulch, while the potatoes planted with 
straw in the hill did not make their appearance until two days later. 

The quality of the potatoes grown under the mulch was excellent. They 
were almost entirely free from scab. The unmulched potatoes were badly 
affected with scab, and although the yield was the heaviest, the quality was 
inferior. On the division where the straw was placed in the hill, the qual- 
ity was poor and nearly every potato was affected with scab. 

In comparing the results obtained, we must take into account the differ- 
ent amounts of work put upon different divisions. If the straw is taken 
from an exposed stack and is free from seed there is no work upon a 
mulched plat except planting, mulching and digging. 

The conclusions drawn from this experiment, taking into consideration 
the cost of production and the quality of the yield, is that a person 
would be repaid in covering his potatoes with straw, especially if the sea- 
son is dry. 
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TaBLE 9.—Comparative yields. 
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- Div. B. Div. © 
Total Div. A “ie 
< 5 Un- Mulched in 
of Div. Mulched. mulched. hill. 
Plat 4. 
Pounds marketable? 2-7-2. t = eee 274 86 95 93 
i mNnmMarketaple : 2262 os ee Re ee 414 10 12% 19 
Plat 3. 
Pounds marketable. >. 2.-~ 5 2-2 Seto 257% 80% 9044 $634 
BS TMMANKeLaADIO Meee Fee ta a ee ere eee 5034 1934 17% 13% 
Plat 2. 
oundsemarketable: 20 4 _¢ -2e+3_ 2 ese See 252% 72 9444 86 
s MNMArKevaDLO!] == 3-5-5-ce2 sees ee eee 27%4 8% 9 9% 
Plat 1. 
Poundssmarketable:= "2.722. 2-232. 2S eee 128% 3534 50 42% 
SP eeLUnArkObaplo ==" 2 se 64-28 52. eo oe 84 23% 234 23% 
Plat 4. 
IRoundsymarketable» 2.52 24 ee se eee 27334 86 9734 90 
es mnmarketable: 42-0: kas ws Pe eee 46 13 15 18 
Plat 3. 
Ponnds markevaples-—- 5222-25. = 2422-2. - 222 ee eee 258% 74 954% 89 
Mie TnMmarketaple ee ste. 28 so eee 40 11% | 204% 8 
Plat 2. 
Rounds imarketable:ts.:<- 8:04 224.) eee 228% 53 91% 84 
te mnmarketable se ss. 2 = {ake ese ie Sane eS 34 5 12% 16% 
Plat 1. 
Rounds, marketable. 2s. 23. sees eee 106% 21% 43 42 
mnmarketable=--5- i oe ee 20 10% 5M 4 
Totalor pounds: marketable. ee ee eee ees Sa ee 50834 657% 613% 
Eotk' on unmarketables2: : sos a2e se ee ES oe 814 9544 914 
Peneentmarketable 22223 .-122t)) 2 Ce eee 2 844% 874% 89% 
Bushels per acre | 168.3 155.2 
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The object of this experiment was to ascertain which is the more profit- 
able method of raising potatoes, by mulching or by cultivation. The soil 
was a light sandy loam, and was put in good condition preparatory to plant- 

_ing. The potatoes were quartered and were planted two pieces in a hill, at 
a depth of about four inches, the hills being thirty-three inches apart each 
way. ‘Two varieties were used, the Early Ohio and the Rural New Yorker 
No. 2. 

Plats A and B, each containing seven rows sixteen rods long, were 
planted with Rural New Yorker No. 2. Amount of seed used 160 Ibs., or 
at the rate of 134 bushels per acre. 

Plats C and D were planted with Early Ohio, each plat containing 
seven rows sixteen rods long. Amount of seed used was 116 lbs., or at 
the rate of 93 bushels per acre. 

On June 10, plats B and C were covered with oat straw to a depth of 6 
to 8 inches. This straw, however, was not free from yrain, and oats came 
up thickly on 75 per cent of the plats. Unfortunately for the experiment, 
this did much to prevent the proper development of the vines, and this 
fact should be kept in mind while comparing the results given below. 


Tasie 10.—Comparative yields. 


oan | Bushels 

Early Ohio: | per acre: 
Mal chedisaes Sass aie ss ee Se oS CE 167 
Cultivated ~------------------ Ee ee oe SE | 199 
Rural New Yorker No. 2: _ Bushels 
| per acre: 

Mulched BP ODO SSSI COO SE ESE ERS SS ET es | 252 
G@ulhivated ease e rs <6 4 = = ‘ean ee ee 385 


EARLY OHIO. 


TaBuLeE 11.—Table of profits. 


Mulched: Dr. Cr. 


To plowing, harrowing seed and planting, $12.00; to 2 men and team 18% 
hours at 3744c, mulching, $7.03; to 1 man 5% days at $1.25, digging, $6.87'4 $25 9045 

By) 132ibusmarketable;potatoes atin0c. per buem = 2. 2e ee eee eee ee ee ee $66 00 
OIDAIANCE mee ere ee thw Ose ee NE a EO PR Ss ee 40 0914 


Cultivated: Dr. Cr. 


To plowing, harrowing seed and planting, $12.00; to man and horse cultivating 
1% days at $1.88, $2.82; to man and horse hilling % day, 94c.; to 1 man 


Gigring)3 3-10 daysiatisle2onndelon se ee ee eee Ss $19 89 
By 14834 bu. marketable potatoesiat 50csper bus. es. ne es ee $72 12 
JLOWDalATI Cel *. a0 mee eerie ere eee ee Mw Se DDL A a ON 52 23 
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TaBLeE 12.—Table of profits. 


Mnulched: Dr. Cr. 
To plowing, harrowing, seed and planting, $12.00; to2 men and team 18%4 hours 
mulching at 37%c, $7.03; to 1 man 8 days digging at $1.25 per day, $10.00_.____ $29 03 
Bylo bu. marketablojat 50e..- 25224 Se Sa eae 8 2 Ee ous es eee Paces $107 50 
Mojbalance.o2 op et ee een ee Se ee a ee 78 47 


$107 50 $107 50 


Cultivated: Dr. Cr. 


To plowing, harrowing, seed and planting, $12.00; to man and horse cultivating 
1% days at $1.88, $2.82; to man and horse hilling % day at $1.88, 94¢; to man 


Olieoinr 6: 4idaysliatolico, Oo.00 een eee ee eee $23 76 
BY. ceo DUnIMaArkOLaplo at oUCse =. son ne None eee ee ae ES ee ee ee ates $111 50 
PRO WDAlLANCO Niessen i ye ee OT eee! 2 oe es A 87 74 


$111.50 «$111 50 


During the summer of 1892 there was a large amount of rain; conse- 
quently, the cultivated plats did not suffer from drouth. 

In a dry season it is very probable that the results would be changed 
quite materially in favor of mulching. 

Mulching will probably never be practicable to a large extent, and when 
straw is scarce, not at all. The arguments in its favor are: Ist. In a dry 
season, the mulch, by retaining moisture would undoubtedly increase 
the yield of the crop; and 2d. By choking out the small weeds, and by 
keeping the ground moist, it does away with cultivation. Its objectionable 
features are: Ist. The increased amount of labor required to apply the 
mulch; and 2d. The increased amount of labor required to harvest the 
crop. 

Caution Be sure that the straw has been thoroughly exposed to 
the weather, in order that all the grain or seeds that it contains may be 
sprouted before applying it to the land, or the foul matter will grow and 
ruin the crop. 
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COMPARISON OF VARIETIES. 


BY O. S. GRONER ’94., 


367 


The object of this experiment was to test the comparative yields and the 
per cent of marketable potatoes of forty-nine varieties, each variety 
was planted on June 1, 1892, in rows 33 inches apart each way, and 
from 4 to 5 inches deep. The soil was a light sand. Two pieces were put in 


each hill, each piece containing two eyes, making four eyes in a hill. 


The 


potatoes were planted in plats one rod square, each plat containing thirty- 


six hills. 


The following tables give the yield in pounds of each plat, the 


percent of marketable potatoes and the computed yield per acre. A graph- 
ical illustration of the comparative yield of the various varieties is also 
given, on a scale of 60 pounds to the inch. 


TasLEe 13.—Comparative yields. 


_ |Per cent of | 
Be nl bie ta | msarkee, | Darbele 
potatoes. 
Alexander’s Prolific _- 97 95% CO espe 
American Giant--__--- : 102 98 ee ———— 
Brownell’s Banner --- 87 93% rd 
Burbank’s Seedling_- 6744 951 180 
Beauty of Hebron ___- 62 87 165 | ee 
Bannock -_.. _...--.- 91 951% S40) «|e he Se 
Crown Jewell___.-__-- 57 96 SR 
Chicago Market ___-__- 82% 95 OLE ge a 
Chas. Downing------- 61 79 3-5 163 | 
ClarktNowl2isss as! 67 9214 179 [oe 
Delaware) 2-225. _/2252 88 97% LS 
Dakota, 2222-2: Sate 73 9614 BB —_——————————_ 
Barly Ohio: =-- -.- 2 = -- 5534 98 [4 RE 
Early Mayflower_____- 57 95% (0) a eee eee 
Early Sunrise-____-_--- 52 3844 LD  ————— 
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TaBLeE 13.—Continued. 


| 'Per cent of | 


eae Pounds in | marketa- Bushels 
Varieties. 


plat. ble per acre. 
potatoes. 

Early Maine--_...._---| 64 89 | Vl 
Early Albino. ---.---- | 62% | 90 167 —_—_—_— 
Early Telephone ___--- | 60% | 90 161 
Extra Keeper peers 36 Ones Al 96 | 
Empire State____.__-- 51% 95 137 | eR 
Garheld-.e erat ah 97 9335 Oe 
Green Mountain _____- 6914 98 195 SS SS 
June Eating __-..-_.-- 5434 90 146 (ae 
Lee’s Favorite______-- 56 93 149 | ee 
Monroe Seedling ____- | 44 90 | ues | 
Mammoth Pearl_-_-_-_-_- | 83 90 | 228 eS ae 
New Badger State___.| 3 | 93° (a oh SR Ta 
New Queen ___.__-.--- | 41 874% | 109 
Ohio Junior _______-- 42% 4 | Do —— 
President Lincoln__-_- 98 | 89 3-5 | 0 TS 
Pearl of Savoy__-_--_--- 36 | 90 6 | 
Pringle’s No. 5 eat all 49% 88% VS 
enripaneers 244 ee Sf 79% 94 Oa A 
POlarigme eat oa 69 87 | ee 
Putnam’s Beauty_-__-_- 81 96 | os 
Peach Blow--_-__------- 96 941% | A 
Queen of the Valley _- 544 95% 14) eS 
Rural N. Yorker No. 2 69 9414 | oe 
Rochester Favorite __- 31% 90 | 81 | es 
13426 5) ee 8814 96% | 
Seneca Beauty___----- 81 954% | 20 _—_—_—_—_—— 
Sammie 2 114 95 24 | LS LL 
DUperierz2-=2.. +e See ten|e sees ee 0 _—_—_—— EEE 
RROKOMN eso) eee 9614 96 | i ——_—_——_—— —_= —_{_—_—_——_——— 
Thresher’s Seedling _- 97% 96% | LL 
Vick’s Extra Early -__- 54 814% | \(— 
White Star __...-....- 48 80% | 1S —— 
Watson’s Seedling __- 52 | 90 BRB Ls 


White Elephant aH Ae 844 94% | 225 EE 
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In 1891, E. B. Hale (class of 93) conducted a similar experiment, testing 
45 varieties, some of which were included in Mr. Groner’s experiment the 
next season. The following table gives the result of his experiment. 
graphical portion of the table is compiled on the same scale as that of the 
previous table, ¢. e., 60 pounds to the inch. 


Tasie 14.—Comparative yields. 


The 


Yield of |Percent of} Bushels 
Variety. platin  |marketable per 
pounds. | potatoes. acre. 
White Star=_2--2--- -- | 73 94 —  ——————e 
White Elephant _____- 73 97 aE 
Watson’s Seedling--__| 64% 90 V7 
Delaware 26-23 o.- 10814 94 23 y————— ee 
Vick’s Extra Early-_- 61 70 | a 
PubOr puna eess se 2. | 60 75 00C*———_" 
Seneca Beauty_______- | 30 93 QQ — a 
Rural New-Y’k’r No. al 110 96 3 —_—_—_—[[—[[[ [2 
Rochester Favorite _- 90 94 QQ —_—_—_——[—[ ee 
Pinigeanieees sean a 64 83 Do o_ 
LAGI, 2 ee ee 51 82 BC ——— = 
Pearl of Savoy__.-._-- 60 83 10) es SS 
New Badger State___- 86 96 C0 gate eure EER 
Monroe Seedling _-___- 88 88 LS CS SE 
Mammoth Pearl_____- 88 88 LE TS AS SS 
PROCS CAT ee eae 76 90 202 | RS 
Green Mountain______ 852 92 LIS en muon er CR 
-Geem tel (ol Ls ae) a a 832 90 22D EC SAD 
Early Mayflower _____- 61 90 V2 ED RELIES 
Early Albino ___-.-_-- AT 84 5) 
Browneli’s Banner _.- 97 96 WO) queeenenessen mie Greene Cg 
Early Telephone_____- 58M 69 a 
Barly, (Maine. --*-- 50 90 1333 Oe 
Empire State ._______. 47 91 B00 _—_——_—e ws 
Bannock So o4 |" 103 ase a eee rere 
Chicago Market_____- 71 94 | 100 
Clarks) NOs i So 65 94 —DBD0—_— 
Burbank Seedling___- 87 91 Lo) wes see CoS 
Beauty of Hebron ____ 60 91 160 |e 
American Giant _____. 76 97 22 eS SS TT 
Alexander Prolific___- | 96 94 el 
| 


Bar 
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TasLe 14.—Continued. 


Variety. 
Thresher’s Seedling --| 
STEVeTS (0) Se ee eee 
Sunmit; 20 oes = 
Putman’s Beauty-___- 
Crown Jewel -__------| 
Queen of the Valley__- 
Ohio Janior___---_-.-- 
Early Sunrise_____---- 
Pringle’s No. 5 ____- 

President Lincoln___- 
Chas. Downing -___-__| 
June Eating-.-_-------- 
Extra Keeper 


New Queen ______--_-- 


| 
Per cent of | 


Yield of Bushels 
platin j|marketable| per 

pounds. | potatoes. | acre. 

82 92 219 

62 90 165 

67 94 179 

76 89 203 

62 73 | 165 

58 9174 155 

57% 7 | 158 

39 72 | 104 

60 90 160 

105 92 280 

ABB We SSR Tee 124 

48 67 | 128 

36 61 | 96 

33 73 | 88 


It must be borne in mind that, although these experiments were care- 
fully conducted and are indicative of certain facts, yet we are by no means 
justified in saying that certain varieties are far superior to others, although 
the experiments of the two seasons tend to prove it. 
under other conditions of soil and climate might, and undoubtedly would, 


give far different results with different environments. 


893. 


AGRICULTURAL COLLEGE, 


April, 1 


P. M. HARWOOD, 


Agriculturalist. 


A variety flourishing 


ZOOLOGICAL DEPARTMENT. By Al 


HONEY ANALYSES. 


No. 93—Zodlogical Department. 


The subject of honey adulteration is one of great importance to bee 
keepers. It is generally believed that adulteration is very common. One 
of the leading chemists of the country has affirmed that probably one- 
half of the extracted honey in our markets is more or less adulterated. 
It has generally been thought by bee keepers, and with good reason, that 
if honey was so extensively adulterated it was the work almost exclusively 
of the dealers. In fact, in nearly all cases where analyses have shown 
honey to be adulterated, the specimens had the name of some prominent 
dealers upon them. 

There are two very serious objections to this work of adulteration. In 
the first place it adds largely to the supply of presumable honey in the 
market, and so lessens the demand for the genuine article; and in the 
second place, the product is so inferior in quality that its sale must prove 
very deleterious to the honey market. In nearly all cases the adulterant 
used is the common starch or commercial glucose. This tasteless sub- 
stance not only tends to lessen the peculiar honey flavor, but it leaves a 
metallic taste in the mouth, which is not only very disagreeable, but must 
in every case tend to destroy the appetite or desire for the genuine article.. 
It is hardly necessary to say that these statements only concern extracted 
honey, as comb honey is too delicate and fine an article for even the 
greatest human genius to counterfeit. It will be readily seen, however, 
that a taint on the fame of any honey is in some sense injurious to all. 

There can be hardly any question that with good jaws so great an evil 
could easily be prevented, were we surely able to detect it. This is the 
more true now, as the bee keepers are thoroughly organized and have 
formed the Bee Keepers’ Union. This organization has the means and 
the inclination to fight and destroy any evil that confronts the welfare of 
bee keepers, providing that there is sure proof that the evil exists. 

For the last few years there has been great doubt in the minds of 
many bee keepers whether even our best chemists could surely detect 
adulteration. The reasons for this were: 

1. The report that honey of known purity had been analyzed and 
pronounced adulterated. 

2. That honey is secured by the bees from such varied sources that it 
was possible that even our best scientists were today unable in all cases to 
distinguish it from the adulterated product. 

3. It is well known that the nectar that the bees gather from the 
flowers is digested in the honey stomach of the bee as it is being conveyed 
to the hive, or possibly by being taken into the honey stomach of the 
young bees after it is delivered by the gatherers. We know that the 
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nectar is often largely cane sugar, while honey is largely reducing sugar, 
thus the nectar which the bees gather from the flowers is transformed 
before it becomes honey. There is hardly any doubt that the secretions 
from the large compound racemose glands in the head and thorax of bees 
furnishes the ferment which induces this change. 

4. It seems more than likely that when bees gather honey very rapidly 
(they have been known to gather twenty pounds per colony in a day) that 
this reduction might be less complete, and so the honey would contain 
more cane sugar and less reducing sugar than would be found in honey 
which was produced more slowly. It was thought that this would account 
for the fact of the varying amounts of cane sugar in different specimens 
of honey. Again, we find the large glands, already referred to, in both 
the drones and the queen bees. This fact would argue that honey is not 
always reduced, and so the queen and drone bees would often have to’ 
digest the honey, or a portion of it. It is not at all likely that these bees 
would possess these glands if all honey was entirely destitute of this 
cane sugar. 

I have the following from Dr. H. W. Wiley, our government chemist, 
regarding the composition of nectar: 


“Referring to my statement in my former letter in regard to the composition of nec- 
tar, I think I am strictly correct. 

Mr. Alex. S. Wilson, of the Glasgow University, published in the Chemical News, of 
August 23, 1878, a determination of total sugar in eight kinds of flowers giving also the 
proportion of fruit sugar. that is invert sugar or reducing sugar, and cane sugar esti- 
mated as fruit sugar. The proportions which he found are as follows: 


Sugar in Flowers. 


. Cane 

| Total Fruit . 

me. mg Sere 

| | 
7 a on ea | 
iepPuchhian per flowers <= 22s S556. ee ee Re a es } 7.59 1.69 | 5.9 
2 @laytonia saleinoides per flower._—.°=. 2.62 Sees 8 8 0.418 0.175 | 0,238 
8. Everlasting pea, per flower_.____..._-__.-.--_2 oo oe 9.93 8.33 | 1.60 
Za Wetchy (Vicia cracca)) ner raceme... ac ee ee ee | 3.16 | 3.15 0.0L 
ba Dittospersinels ower sete. eas | os EE Lee 2 | 0.158 0.158" "| |e 
Sr eRed cloveripar Nea se See ak ET ae 2 7.93 5.95 | 1.98 
i-sDitte: per florete. =~. 2-24. 8. ee es ee ce 0.132 0.099 | 0.033 
8. Monkshead, per flower 6.41 4,63 1.78 


Of the eight flowers examined only two contained a larger proportion of cane sugar 
than of fruit. You see that my statenient is absolutely borne out by these analyses. 

A very extensive study of the composition of nectar was made by G. Bonnier and 
published in the Annales des Sciences Naturelles, Vol. 8, page 78. Bonnier also gives 
references to all preceding works on the composition of nectar. He cites very many I 
am not able to consult because they extend as far back as 1833. 

Speaking of nectaries of plants, he says that in certain circumstances they emit a 
saccharine liquid called nectar and this liquid contains sugars of two kinds, viz., sac- 
charoses and glucoses. Of the saccharoses which are found in the nectar the principal 
one is cane sugar. Rarely there is found mélézitose or mannitose. Of the glucoses 
the most common are dextrose and levulose forming invert sugar. In most cases M. 
Bonnier observes there is a little more dextrose than levulose. 

Braconnot was one of the earlier authors who first pointed out that cane sugar 
existed in considerable quantities in the nectar of plants. In general, the nectar of 
plants is a solution of sugars, in which cane sugar, dextrose, levulose and a few other 
carbohydrates in small quantities are found. It is also more or less acid in its reaction; 
very acid in the case of some nectars like those of the Cicer, Lathyrus pratensis and 
almost neutral in the case of Vicia sativa. 

The quantity of water which nectar contains in its natural state is very variable with 


« 
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different kinds of plants and also quite variable in the same kind of plants. In one 
sample of nectar there was found to be 95 per cent of water while others were found in 
which there was only a trace of water. The proportion of water usually varies from 60 
to 85 per cent. 

The total quantity of sugar also varies greatly. The quantity of cane sugar is very 
variable, according to Bonnier, in different kinds of plants. Its quantity also depends 
upon the age of the plant. In general the nectars which are extrafloral contain less 
cane sugar than the floral nectars. The nectars of the Prunus avium and Cratzwegus 
oxyacantha contain much less cane sugar than the nectar of the Vicia. The nectar of 
the Calluna vulgaris contains an extremely small quantity of cane sugar. Cane sugar, 
on the contrary, is extremely abundant in the nectar of the Mirabilis, Fuchsia and 
Helleborus niger. From some of these plants Bonnier was able to separate the cane 
sugar in a pure state by chrystallization. Some analyses of the nectars of different 
plants made by Bonnier follow below: 


Nectar from Lonicera periclymenum. 


VU OEGL ETE a SL a Sir al li aE a lO Ss Ae Sh GN A we 76.00% 
ODADAS eye Ei I See SE 9 Sh ee, DS See eee 12.004 
puma (iN Reet ete ela om NU ES AND say ae A Ab er 8 9.00% 
Dextrinwmiinn sO tGr ees heh Pe Seek ea 2 eee ee eee ee ee 008 
Nectar from Lavandula vera. 
Wiha rperer ss Sho sen sph on teehee Se four ccd ls ke Ne ee NN Ts 9 we Dues 2 BBO OOF 
(WaneIsU gal ne eee ees em eee ree 2 ro eee a Na ee 8.00% 
ROC MGIN SaB UG aie cee ey te ee en ape SE, ig acl hg a ls Me ee Se LAE) ce eee Oe, 
IDOXbninee UC rea ee nse OL See se ve ot eed Se ene eek) a Beene tM 4.50% 


NV ieL i eee ee ee See ee oe Oe OER Petiees Sra Phebe eA) TE ers es Te Be 95.00% 
WaneNsU gare see ty eRe tra eb er CIR N e ei aert 1.00% 
VOGUGINGABUS AT Stee eee mre sie tee WR TEN AN oe CL Be See EG a aE ine eae 1.50% 
MD GETINMe LCstet cn GAC ner eee hp eet vo eM LI oat. dae EPR AD, ioe Ape 2.50% 


In regard to the analysis of honey, Bonnier says that good indications of the character 
of the nectar seereted by the flowers might be given by the analysis of honey provided 
the nectar did not suffer considerable modification in its passage through the organism 
of the bee; but in general, cane sugar, which is quite abundant in the nectar, exists 
only in very feeble quantities, or not at all, in the honey. He states, however, that in 
honey from mountainous regions a considerable quantity of cane sugar remains. 
(Possibly this honey was collected very rapidly, and so not fully digested by the bees. 
A.J.C.). Also honey harvested in different seasons presents very different character- 
istics, which often recall the character of the nectar which the bees gathered at the 
time. The quantity of saccharose in the nectar of the same species of flowers varies 
within wide limits. In the floral nectaries the maximum proportion of cane sugar in 
the tissues corresponds to the period when the ovary has reached its development and 
the fruit has not yet commenced to develop. In all kinds of nectaries, the cane sugar 
is accumulated as the flower approaches maturity and begins to be destroyed as the 
organs growing from the flower approach maturity. For this reason, when the amount 
of saecharose begins to diminish the relative proportion of reducing sugars increases. 

It is not by any means certain, however, that at any time in the history of the plant, 
the sugars might exist in the flower wholly as cane sugar. On the other hand, it is 
well known that the juices of plants, in nearly all cases where they contain sugar, 
contain mixtures of various kinds of sugars. 

Another reason, which makes plain the abundant appearance of cane sugar during 
the progress of the life of the plant, is that the cane sugar itself is not directly assim- 
ilable by the tissues of the plant, while the invert sugar is assimilable. The result 
would be that there would be a tendency of the plant to remove from its juices the 
invert sugar, while the cane sugar would be stored for subsequent employment. 

I am aware of the fact that botanists often speak of nectar as sugar, giving the 
impression that it is cane sugar. Even Gray and Goodale speak of the specific gravity 
of uectar, and assume that the sugar contained therein is pure cane sugar. 


5. It has long been admitted by European as well as American chem- 
ists that some honey, especially that from the pine honey dew, was so like 
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honey adulterated with glucose that it was difficult in the present state of 
the science to distinguish the one from the other. This is probably true 
of much of the honey that bees secure from the so called honey dew. 


I have received the following regarding honey dew from Prof. H. W. 
Wiley: 


“Tn respect to the honey dew, I did not desire to express any opinion in regard to its 
origin. I have heard so many conflicting statements on this point that really I am ata 
loss to form a decision. My own impression is that the plant louse is the primary 
cause of the exudation, but whether the whole of the honey (would not nectar bea 
better term?—A. J. C.) exuded passes through the organism of the louse or not is 
rather a doubtful problem. As you say, the character of the louse itself may have 
some effect upon the character of the honey produced, but all that the organisin of the 
louse will probably produce on the honey would be in the shape of inversion just as it 
is inverted in the organism of the bee. It is not probable that the organism of the 
louse will produce a dextrinoid body from sucrose or invert sugar, although I do not 
undertake to say that such a change would be impossible.” 


_ Because of the above skepticism I commenced some years since to 

collect samples of honey secured from various kinds of nectar and pro- 
duced in widely different localities, with the hope that by extended 
analyses we might arrive at certainty regarding our ability or inability to 
distinguish genuine from spurious honey. I thus secured honey from 
several different states, produced from nectar gathered from all the most 
valuable honey plants, as well as from various kinds of honey dew. Some 
of the honey was gathered very rapidly. Besides these samples, other 
samples of honey were adulterated with one-third or one-fourth glucose 
and still other was stored in clean empty combs, exclusively from pure 
granulated sugar syrup, and partly extracted the next day and partly after it 
was capped over. All of these samples were simply numbered and sent to 
Prof. H. W. Wiley of the Department of Agriculture, and most of them 
also to Dr. R. C. Kedzie of the Michigan Agricultural College and to 
Prof. M. A. Scovell, Director of the Experiment Station, Lexington, 
Kentucky. 

In the following table will be found the kind of honey in each of these 


samples by number and such other data as are of interest in this 
investigation: 


Marra; Vie 
cs Kind. Locality. Producer. | Remarks. 
Ss | 
= , | 
1 | Basswood ____.- Larrabee Pt.. Vt.-..| J. H. Larrabee pee | Very fine honey and gathered very rapidly. 
2 | Sugar Syrup-_--.| Agr’l Coll., Mich. . | J. H. Larrabee --_-__- | 18 lbs. stored in one night and extracted 
the next day. Like 29, this was in- 
3 | Sour Gum ____- Bloridaten: gauss. J. L. Clark. distinguishable by the taste from first- 
4 | % Basswood and| | class honey. 
yy Glucose.__.| Agr’) Coll., Mich. _-| A. J. Cook.____-_-_- ap eauld reatily detect the adulteration 
y the taste. 
5 | White Clover_._.| Kentucky_.__...__..| A. C. Cunningham...) This was fine honey, but not I think pure 
6 | % White Clover) white clover. 
and 4 Glucose; Agr’l Coli., Mich.._| A. J. Cook__....___- The adulteration was evident from the 
taste. 
7 | Unknown _.-_--- [edsomieia na 2 ss oe! ice ee ee ee eo oa was of good flavor but never granu- 
ated. 
8 | Basswood _____- | Larrabee Pt., Vt....| J. H. Larrabee __--. Very excellent and gathered very rapidly. 
Golden-rod_----| Agr’! Coll., Mich.. -| Av OOOKtese 2 | Gathered rapidly. 
*9 | Honey Dew-__-- Agr’l Coll., Mich.) sAcw. Cook tat 28 | Dark and of rank flavor. 
1071) Horsemint 222 | Texas 22 Pieris Be SF ere Flavor very marked and not agreeable to 


| “| me. 


* No 9 in list of samples sent to Prof. W. A. Scoville. 
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s Kind Locality. Producer. 
fe} 
A 
| 
11 | Unknown ------ NROMUIBIAT Ges eee eel se Ae ee ees eS 
On Oak? Acornsle-” |@MissOUurinceee tee sa lgces oo We a eee 
13 | Mesquite ____._- Pt. Verd, Arizonia.| F. E. Jordan _____-_- 
14 | Mellissa _______- Nebraskan oe = | BG. vrel lessees 
15 | Rocky Mount’n 
bee-plant____- Denver, Colorado_-_| J. L. Peabody ____-_- 
16 | Black Mangrove; New Smyrna, Fla.__| J. Y. Detwiler. 
Tmiwtlorsoming=== 4h hexagss. <0) se0 J ees er en eS 
18 | Willow herb___-| Petoskey, Mich. ___- My: Case) = 2-2 222 
190)) Poisonous: (2). | North Carolina #22 {100 5 ee 
20 | Buckwheat___-- Agr’) ae Mich. A. J. Cook. 
O10 | Heartisybase!._| Lowa_.-- 22.0 22.22 S. D. Perkins. 
22 | Heart’s Ease(?).| Iowa Sok ele |eotae tee 2s Seow sees 
93 | Honey Dew__..| Agr’! Coll., Mich._-| A. J. Cook __..___.. 
24 | Alsike Clover.._| Agr’l Coll., Mich.__| A. J. Cook ___.__._- 
25 | Heart’s Ease___| Farragut, lowa___-- SD Perkins! 22533 
26 | White Clover._.| Middleton, Conn.__| Chas, H. Lewis 
27 | Honey Dew ._--} Agr’l Coll., Mich.__} A. J. Cook____._-.2- 
Pe hrdie H Oney=._ | lassachusets..- ==! .|p 2 oa 
29 | Cane Syrup i 
Honey22.- ==: Agr’] Coll., Mieh._-_| J. H. Larrabee -__-- 
30 | Mixed Clover 
and Linden___| Agr’! Coll., Mich A. J. Cook. 
31 | Unknown __ _-_. Jackson, Mich.___* 3 a3 
32 | White Sage_-___ Kilmore; Calc 2 _- J. F. McIntire______ 
33 | Basswood _____- Platteville, Wis.._-| E. France ___._____-! 
‘34 | Huckleberry..__| Walton, Mich... .__.| D.C. Leach _______- 
35 | Basswood ____..- Larrabee Pt., Vt...-| J H. Larrabee ____- 
36 | Red honey--_-___/ Dubuque, lowa_____| Mrs. Louisia 
Gertenbeck.._____ 
37 | Mesquite'’.____.- Pt. Verd, Arizonia_| F. E. Jordan ____ ___ 
38 | White Sage____- Filmore, Cal._.____- J. EP. McIntire --2-. 
39 | Basswood (?)___| Farmersville, Mo.__| C. A. Spencer.-_____-_ 
40 | White Clover__| Madison, Wis._____- D. D. Anhien 
41 | Basswood _____. Madison, Wis....-..| D. D. Anhien. 
42 | Fall honey__-__-- Madison, Wis..-_-___- Dip: Anhien= = 422 
43 | Lost in transit. ! 
44 | Honey Dew 
(comb) _- Dayton Ly ees: dp AnGreen. 25 es 
45 | Oak acorn. Misaquric seottlit, pte aide 
EOS a a California .___ MriiCarey: 3.2 
47 | Honey Dew. Hamitan Hl. Dadant & Son. _____ 
48 | Honey Dew Missouri.__ - ae E.C. L. Larch 
49 | Honey Dew___.| Mt. Zion, Lies J. 8. Haghes _:- ._- 
DUE eloney Dew... | illinois: 22 2252 Henry Wilson_____- 
51 | Sumach __.___-_| Norse, Texas______- DENe Clark =e 
52 | Honey Dew ____| Martinsville, Mo.__| D. E. Keech________ 
53 | Honey Dew ____| Beaver, Penn.______ Wm. L. Barclay____ 
D4 | Mixed aes Beaver, Penn. .__-_- Wm. L. Barclay__-_- 
35 | Honey Dew___-| Martinsville, Mo._.| D. E. Keech_____--. 
56 | Honey Dew-___.| Martinsville, Mo._.| D. E. Keech_______- 


Remarks. 


Rather dark but of pleasant flavor. 

From nectar which flowed from insect 
inhabited acorns. Honey rather pleas- 
ant. 


| Light colored with pleasant flavor. 


Color light, flavor pleasant. 


Extracted the same day that it was gath- 
ered. 


Flavor peculiar and not agreeable to me. 
Very fine in both flavor and appearance. 
Not poisonous to me. 


I think this was largely Golden rod. 

From bark lice, very dark and rank; un- 
fit for market. 

Flavor and appearance both very fine. 

Light colored with pleasant flavor. 


From Larch Aphides; light colored and 
pleasant. 
Received from J. H. Larrabee. 


Like No. 2 this was from pure granulated 
sngar syrap, stored by the bees but not 
extracted till it was capped over. 


Received fram J. H. Larrabee. 
Very white and pleasant in flavor. 
Said to have been gathered rapidly. 
Produced on the pine plains. 
Produced rapidly- 


I have seen such honey gathered from the 
juice of ripe red raspberries. 


| Fine quality and said to have been gath- 


ered quite rapidly. 
Produced rapidly. 
I think too dark and mild for Basswood. 


Dark colored. 


Rank flavored ; unfit for market, 
Might have been partly from flowers. 
Said to have bees gathered rapidly. 
One year old, dark and rank. 


_| Very rank and had been “ scalded.”’ 


Unfit for market, gathered in 1885. 

Very rank; thought to have been gather- 
ed from hickory. Gathered in 1591. 

Lost in transit. 

Very slow to crystalize, from hickory. 

Gathered from oak. A. B. J., Vol. XXV. 
p.67. Gathered in 1889, 

Gathered in 1890. 

This was excellent in flavor. 

This was rank and dark. 


These samples were all analyzed by the several chemists, and as we had 
reason to suppose would be the case, the results were surprisingly alike. 
All the chemists detected the adulteration, but could not distinguish 
honey dew honey from adulterated honey, nor could they detect honey 
produced by feeding syrup made from granulated sugar, but classed it 


with some of the ‘best genuine honey, as suspicio js. 


This product, as 


will be seen by the analyses, is not simply cane syrup, but transformed 
cane syrup which has been changed by the bees, much as they change 
nectar which they collect from the flowers, as they digest it or transform 


it into honey. 


376 STATE AGRICULTURAL COLLEGE BULLETINS. 


The following are the reports of these several analyses, with the com- 
ments of the several chemists who made them. 


Taste No, 2.—Report of analyses made by Prof. H. W. Wiley, of the department 
of agriculture, Washington, D. C. 


| . P 

5 | Serial % %  Polariza- shee a Invert Baoer in| _ Total | Polariza- 

= | number.| Water. | Ash. | tion 30°. | by inver- Invert Seer as | Gryisube | gee anes eee 
| | sion. BUSar Ty 8UD- | stance. sere 8°. 
2 | stance stance. 
| | 
x Le 10784 16.46 0.09 | — 3.40 9.84 70.83 84.78 11.78 96.56 15.86 
Ls 10785 19.73 0.08 — 0.60 9.34 65.31 81.36 11.64 93.00 18.54 
ae 10786 15.80 0.31 —12.30 1.30 70.31 | «= 88.50 1.54 85.04 11.538 
4). 10787 19.23 0.22 | -+38.30 2.70 60.02 74.31 3.34 77.65 52.83 
Doe 10788 22.02 0.22 —17.10 0.54 67.55 86.62 0.69 87.31 4.63 
ee 10789 15.19 0.21 +39.70 4,84 65.85 77.65 5.70 83.35 53.93 
ie 10790 19.22 0.33 —20.00 1.53 69.41 85.92 1.89 S7.8L 3.81 
re 10791 15.380 0.06 — 4.00 6.92 70.74 83.52 | 8.17 91.69 15.75 
9__] 10792 18.68 0.39 —14.40 0.92 71.39 57.79 | 1.138 $8.92 7.30: 
10_- 10793 20.17 0.23 + 4.50 14.50 73.37 91.91 18.16 100.07 20.08 
| | } 
1) 40794. | 19.15 0.30 | — 7.10 2.23! 72.04; 89.10 2.76 O14 11.33 
12.| 10795 | 17.60 0.35! — 1550 177| 70.90| 85.92] 244 $8.06 19.30 
13_.| 10796 18.90 0.15 —13.90 0.54 75.70 93.34 | 0.66 94.00 6.39 
14_ | 10797 17.20 0.19 —10.80 1.54 72.93 88.08 1.86 89.94 11.12 
15 10798 18.07 0.58 —14.30 3.0L 72.11 88.01 3.67 i 91.68 7AL 
16_ -| 10799 22.75 0.35 —23.10 1.39 ee 92.06 1.79 93.85 — 1.84 
Vie 10800 15.85 0.20 —23.50 3.40 75.42 89.63 4.04 93:67)23_ = eae 
18__ 10801 17.15 0.28 — 3.90 3.94 70.74 85.38 4.75 90.13 17.90 
19=2I 10802 19.29 0.37 — 5.90 2.55 67.51 83.85 3.15 86.80 14.30 
20_ 10803 16.55 0.28 — 3.15 2.10 73.45 88.02 2.51 90.53 15.50 
yy Naa 10804 20.07 0.26 —12.70 2.02 70.47 88.16 2.52 90.68 8.20: 
22... 10805 19.59 0.15 —12.20 1.79 72.21 89.80 2.22 92.02 9,70 
23_- 10806 13.76 0.62 +238.10 5.21 61.73 71.58 6.04 77.62 40.30 
CAN: 10807 15.70 0.10 —-8:50)) 3.42 72.80 86.36 4.05 90.41 13.70 
252. 10808 16.42 0.17 —14,50 | 1.40 75.56 90.40 1.67 92.07 9.10 
26 10809 18.09 0.35 — 9,35 | 1.48 70.96 86.63 1.80 83.43 12.50 
7 fe 10810 15.51 0,12 —10.45 1.40 76.38 90.40 1.65 92.05 11.70 
28. 10811 18.17 0.20 — 2.50 3.89 69.87 85.38 4,75 90.13 | 17.20 
29__ 10812 18.36 0.16 — 2.30 7.24 69,84 85.55 8.86 OL AL 18.70 
30__ 10813 | 17.08 0.42 —11.40 1.61 74.97 90.41 1.94 92.35 9,90 
31 10814 18.10 0.08 —13.00 1.84 75.70 92.43 2.24 94.67 | 7.70: 
32_- 10815 16.88 0.36 —17.60 3.92 74.54 89.67 4.71 94.35 3.52 
33 10816 18.65 0.28 — 8.20 1.46 74.77 91.91 1.79 93.70 12.67 
34__ 11090 17.10 0.39 —17.50 1.40 77.18 93.10 1.68 94,78 3.81 
35_ 11091 17.81 0.27 —10,30 2.84 74.12 90.18 3.45 93.63 10,80 
36, 11092 | 20.42 0.45 —12.30 | 3.40 68.82 86.48 4.27 90.75 8.85 
37- 11093 17.09 | 0.10 —15.40 | 1.45 77.80 93.85 1.76 95.61 6.69 
38 11094 | 15.49 0.18 —14.30 3.48 73.64 87.14 4.11 91.25 8. 
39_ 11095 17.08 0.64 — 6.40 3.18 71.75 86.53 3.83 90.36 13.80 
40 11099 17.288 0.14 —13.40 | 1.80 75.19 91.56 2.19 93.75 8.24 
41__ 11100 21.57 0.58 —34.50 | 3.40 70.88 90.31 4,33 94.64 — 8.44 
ae 11101 22.48 0.61 — 4.40 | 1.78 67.384 86.87 2.29 89.16 16.26 
22) (bees ae = Bs Be eee Vee acen oa |ocsoncaae See ce S| 2 SS Se eee 
44__| 11134 18.84 0.59 + 2.60*| 2.96 62.74 77.30 3.64 $0.94: | =e see 
45_-| 11135 14.44 0.16 —16.60 3.19 75.68 88.45 3.73 LP Cols (ee ee 
| | 

46_ -| 11136 | 16.42 0.18 —18.60 | 0.87 73.56 88.01 1.04 89:05") 2S cease 
47__| 11187 19.13 0.79 3. 2.96 66.07 81.70 3.66 85.30) |S a see 
48._| 11133 18.40 058°) — 4.30 14 87.58 82.82 1.78 S858 ii ee 
49__ 11139 17.76 0.46 + 4.50 1.52 63.86 77.45 1,84 } 7949 Gi -= oe 
50__ 11138 18.52 0.78 + 4.40 3.50 62.14 76.2 4,47 | 80074. |.-8 2 2 
51 | 
eal se ea ene aN RT ell peg gers 0 A a Fist 25) ie Ses 
17 Jit| eRe ae A SPR 5 ath Pe, Od PF nS Paes (ek ee | | Se a ae a a7 i OA Se eee ee 
58_. 11140 21.94 0.36 —13.50 0.30 66.43 | 85.10 0.38 85:48". eee 
54__ 11141 19.10 O15 —11.70 1.14 71.26 | 88.08 1.41 8949 |< 3 aa 
55 | 11158 17.59 1.12 — 3.90 2.27 66.42 | 80.60 2.75 88:85 |CL_ SES 
56 _ 11154 20.97 0.44 +-10.10 5.24 62.46 79.03 5.63 | 85°66) |= 22 


* Allin this column below the asterisk were read at 22° instead of 30’. 


Os 
~Jj 
~] 
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U. 8S. DEPARTMENT OF AGRICULTURE, ) 
Division oF CHEMISTRY, - 
Washington, D. C., December 23, 1892. \ 
Proressork A. J. Cook: 

Dear Sixr—I beg to enclose you a sheet giving the results of our analyses of the 
samples of honey received from you. Somehow or other, you have omitted numbers 
43,51 and 52. The others are numbered as you sent them, and such information as 
has been received in regard to them will be found on the sheet. 

The more careful examination confirms the preliminary results which I sent you in 
my letter of the 2lst of July last. There are some additional points to which I wish to 
call your attention. 

Prof. Scovell, in looking over my analyses, called my attention to the fact that my 
No. 9 must be wrong, as it differed so from his No. 9. (It is interesting to note that 
this was a sample of honey dew honey.—A. J.C.) I then repeated the work with No. 
9 and found that it was exactly correct. He therefore suggested that his number and 
mine were different samples, and at my request he sent me a sample of his No.9, which 
as you see is entirely different from mine. The No. 9 of Prof. Scovel! polarized at 
30° +. 12.0; at 88°-++ 29.85; on inversion at 30° it polarized + 5.5. You will see, there- 
fore, that it is entirely different from the sample entered as my No. 9, and is evidently 
one of the adulterated honeys, having either received treatment with glucose or else 
being the product of the aphis from the pine tree. (From plant or scale lice not 
necessarily from pine tree aphis, or even aphides—A. J. C.) 

I desire to call your attention further to the samples of honey which at ordinary 
temperatures show a plus polarization, and which do not have any notable percentage 
of sucrose. These samples are Nos. 44, 47, 49,50 and 56. Fifty-six, however, bas quite 
a notable proportion of sucrose. These are samples which show uniformly a low pro- 
portion of invert sugar, away below the normal, but are not strongly enough right- 
handed to indicate that they are mixed with glucose. I am inclined to think that these 
give us an excellent clue for the detection of the aphis honey when taken especially 
from the pine trees. (It would be better to omit the words “pine tree” altogether, 
and say simply honey dew, as most of this honey dew could not have come from pine 
tree aphides, as there were few or no pines in the regions.—A. J. C.) 

I beg to call your attention further to this, that these honeys have uniformly a high 
content of ash. Added to them is No. 55, which, although it polarizes to the left, has 
an abnormally low percentage of invert sugar and an abnormally high percentage of 
ash. I have not yet gotten data enough to make a positive assertion, but | believe that 
a honey which polarizes to the right at ordinary temperatures, or even slightly to the 
left, and which has an abnormally low percentage of invert sugar and abnormally high 
percentage of ash, may be spotted at once as an aphis honey. This I make, of course, 
guardedly and subject to subsequent correction, but you will see on studymg the data, 
how my results are borne out. For this reason I should be inclined to class the honey 
No. 23 as a honey dew honey, because of its right-handed polarization (not very great). 
its high percentage of ash and its abnormally low percentage of invert sugar. Honeys 
Nos. 4 and 6 both have right-handed polarizations, abnormally low percentages of invert 
sugar, but the ash is not much above the normal. These, therefore, would be excluded 
from the honey dew honeys. I admit that there are other honeys in the list which 
have a high percentage of ash, viz., No. 39 (this was sent me from Mo. as basswood 
honey. I questioned the fact, from the taste and appearance of the sample, as will be 
seen by the table. If it were basswood, it was not unmixed.—A. J. C.), which has so 
high a percentage as to be suspicious. No. 36 (red honey probably from juice of ripe 
red raspberries.—A. J. C.), likewise with so high a percentage of ash as to be suspicious. 

But these honeys are strongly left-handed, and therefore could not be positively 
condemned. 

T have added a column of polarizations at 88° temperature for this reason: Invert 
sugar at that temperature is optically inactive and has no influence on the ray of polar- 
ized light. Any polarization, therefore, which a body may have at that temperature. 
must be due either to sucrose or other optically active bodies. If now we subtract 
from the polarization of 88° the percentage of sucrose, what is left will indicate the 
presence of dextrose and other right-handed bodies. In this way it is seen that all 
suspicious honeys which we examined in this way have an abnormally high right- 
handed polarization at 88°. This can also be taken as additional evidence of 
adulteration. 

It appears to me that we are well on the road to being able to distingush louse 
honey from true floral honey, as we are certainly able to distinguish glucose honey 
from both. ; 

In regard to the percentage of water-permit me to say that our determinations were 
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made on one or two grams of the substance in a flat platinum dish, drying from 15 to 
20 hours at the temperature of boiling water. There is no more difficult thing than to 
determine accurately the percentage of water in honey, and while I do not claim that our 
numbers are absolutely c rrect yet they are as exact as we could well get them. 

The determination of the invert sugar was also made as such by the reduction of the 
copper, subsequent solution and precipitation of the copper by an electric current, in 
the metallic state, and calculating the results asinvert sugar. ‘The factors having been 
determined by working on pure cane sugar inverted, as a standard, our results must be 
practically correct. Other methods of estimating the invert sugar and calculating it 
as dextrose, or estimating it volumetrically, would lead to different numbers and this 
must be taken iuto considerativn in looking over these figures. 

I had a much more elaborate work planned out for this investigation, but knowing 
that you are anxious to get these results I transmit them. Hoping that they will be 
satisfactory to you, lam, Respectfully, 

H. W. Wituey, Chemist. 


I desire to call your further attention to two samples which still show a left-handed 
polarization at 88°. These are Nos. 16 (Black mangrove honey.—A. J. C.) and 41. 

It is evident from this behavior that these honeys contain an axcess of levulose; that 
is, they contain more levulose than would naturally be present in invert sugar. 

Sample No. 41 (Basswood honey from Wisconsin.—A. J. C.) has most remarkable 
qualities. Its still high left-handed polarization at 88° —8.44 indicates that it is some- 
thing which is very peculiar. If it pure honey which has been gathered from nectar, 
it contains an abnormal percentage of levulose. It might be an ordinary honey 
which was adulterated with a solution of levulose, if such an adulteration is ever 
practiced. This honey could be made also in another way, that is, by draining granu- 
lated honey in which the dextrose part of the invert sugar remains in a solid state and 
the levulose part runs off. This would be similar to the method of making open-kettle 
molasses in the south, in which the erystalized sugar is placed in hogsheads with per- 
forated bottoms and the molasses allowed to drain out. Sample No. 41 has evidently 
been made in one of the ways mentioned above. At any rate it is anabnormal honey, 
{italics mine.—A. J. C.) and I should be glad to know its history when convenient. 

In regard to sample No. 16 the same remarks may be applied except with less 
accentuation. 

H. W. W. 


Kentucky AGRICULTURAL EXPERIMENT STATION, 
M. A. Scoveti, Director, 
Lexington, Ky., Aug. 6, 1892. 


Pror. A. J. Cook, AGRICULTURAL COLLEGE, MICHIGAN: 


My Dear Str—I send you enclosed with this letter a tabulated statement of results 
of the analyses of your honeys, together with some that I had collected and analyzed. 
These last for the purpose of comparjson. 

Nos. 1-39 inclusive are your honeys. The numbers are the same as given by you. 
No. 40 is orange flower honey from Florida. By special request this honey was col- 
Jected and centrifugaled in the presence of an owner of an orange grove in Florida, 
who vouches for its purity. 

No. 41 I obtained from a can of honey sent to one of the boys here by his mother. 
The honey was taken from an old hive and was old comb in which the honey had 
granulated somewhat. 

No. 42 is a honey which I took myself from a cap in a hive a few days before the 
analysis was made. The cap was nearly full, the outer combs only remaining uncapped. 

Nos. 43-50 inclusive were honeys gathered around Lexington, although not in my 
presence, but I have every reason to believe that they were geuuine. I made analysis 
of them last year for Dr. Wiley. 

No. 51 is a mixture of 90 per cent of the honey No, 42, and 10 per cent cane sugar. 

Explanations: The cane sugar was calculated by the usual formula from the direct 
and indirect readings of the polariscope. The reducing sugars. by Fabhling’s solution; 
water from loss after heating from a lower and then at a temperature of 103° C. for an 
hour; ash by ignition of the water free residue. 

In order to ascertain wheiher any of the honeys had been mixed with glucose and 
invert sugar in such proportions that the direct and indirect polarization would indi- 
cate a pure honey, 13.024 grams of each honey were diluted with 40 c. c. of water, and 
dialyzed for 24 hours. This dialyzed residue was then polarized. ‘The readings in the 
eolumn are given in terms of the normal solution (24.048 grams honey diluted to 100 
<c.c.) By request Prof. Garman examined the honeys for pollen. His results are given 
in the column headed pollen. The last honeys you sent came during his absence. 
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Comments: From the results obtained I am of the opinion that honeys Nos. 4 and 6 
are adulterated with glucose. I reach this conclusion from the fact: First, that they 
are strongly right-handed honeys; second, that there is a large amount of undetermined 
matter in them; third, that after dialysis the residue still polarizes strongly to the 
right. The ash also is in excess of what it generally is in pure honeys. 

Honeys 9 (honey dew honey.--A. J. C.) and 12 (honey dew honey.—A. J. C.), and 
1 (most excellent basswood honey.—A. J. C.) and 2 (sugar syrup honey.—A. J. C.) are 
difficult to classify. Nos. 9 and 12 might be adulterated with a small quantity of glu- 
cose or they might be natural honeys of the “pine tree order.” The ash of each appear 
to be abnormally large. 

The indications are that honey Nos. 1 and2 have either been adulterated with about 
ten per cent of cane sugar or the bees have been fed cane sugar. With our present 
knowledge (italics mine - A. J.C.), however, I would not positively state that they were 
sophisticate 1 honeys. That a genuine honey might be adulterated with ten per cent 
of cane sugar and have the composition of honeys Nos. 1 and 2 may be readily seen by 
reference to the adulterated honey No. 51. 

Honeys Nos. 5, 17, 34 and 37 (all genuine honey.—A. J. C.), polarize more than ordi- 
narily to the left, but if invert sugar has been added to any of the honeys I have been 
unable to detect it. 

Honey No. 3 was fermenting when received and some of it had leaked out. Honeys 
Nos. 34 and 39 were received in bad condition. ‘The combs were nearly drained when 
they were unpacked. 

I hope these results may be of interest to you and throw light upon this most impor- 
tant question. If you have any more honeys tosend I will be glad to investigate them. 
I hope the work may be continued until the problem is solved. 

Yours very truly, 
M. A. Scove&.u. 


TasiE No. 3—Results analyses of honey, made by Prof. M. S. Scovell. 


FROM PROF. A. J. COOK. 


: Polarization. 
8 Ten Reduc- Not |Dialyzed 
APRs ce aliadix ee Sucrose.| ing Water. Ash. Deter- | residue | Pollen. 
£ Direct. (Indirect. : Sugars. mined. |pol’rized. 
| | 

1 ts —5.3 —16.3 25 8.35 69.56 13.91 0.09 8.09 1.6 frequent. 

PAs —1.1 —11.9 25 8.21 66.67 17.65 0.07 7.40 2.0 none, 

See —141 —17.25 25 2.43 72.72 13.68 0.19 10.98 3.4 rare. 

4._ 37.6 34.65 25 2.24 62.01 17.08 0.22 18.45 34.5 none. 

DE —19.1 —21.45 25 1.78 68.37 19.30 0.16 10.39 0.0 | none. 

Gn 38.8 34.0 25 3.65 68.37 12.08 0.23 15.67 34.8 rare. 

9__ 11.9 5.) 25 4.86 65.57 13.33 0.93 15.31 13.2 frequent. 
12_- --3.5 —6.0 25 1.90 71.43 13.09 0.54 13.04 5.0 | frequent. 
iy jen —25.8 —30.0 25 3.19 75.47 12.83 0.17 8.34 —2 0? | none. 
pa) hee —d.7 —9.45 25.8 2.86 75.47 15.82 0.16 5.69 2.8 rare. 

22__ —13.6 —15.95 25 1.78 76.92 15.93 0.14 5.23 —2.0? | none. 

as —1.6 —4i.95 25 2.54 76.20 12.50 0.05 | - 8.71 3.8 frequent. 
25. —15.8 —18.35 25 1.93 75.47 11.81 0.10 10.69 1.8 present. 
26 _. —2.5 —4.4 25.2 1.44 75.47 13.64 0.19 9.26 1.4 present. 
20__ —6.0 —11.75 25.2 4.00 73.39 16.80 0.13 5.68 0.7 frequent. 
30_- —12.8 —15.95 25 2.39 76.19 13.69 0.31 7.42 ii! frequent. 
33__ —9.6 —11.9 25.2 1.71 75.47 15.83 0.28 6.71 i 83 present. 
34__ —20.0 —20.9 25.4 0.68 78.43 16.52 0.23 4.14 —1.6 
37_- —17.0 —19.45 at 1.89 80.00 15.52 0.06 2.53 0.3 
39__ —9.6 —14.6 23.8 3.78 75.47 15.26 0.36 5.13 0.2 
40__ —15.1 —21.0 24 4.46 74.76 16.57 0.09 4012) | ae 
4h —14.4 —17.6 25.2 2.43 72.97 17.72 0.40 iti tojon epee ee frequent. 
420. —14.3 —17.25 24.8 2.24 TAT 18.33 O.L1 We a) age eae none. 
43 _ —16.8 —18.4 24.2 1.23 75.47 14.31 0.06 S93! twee eae 
44__ —13.2 —16.4 25.2 2.46 74.76 15.77 0.08 6:98) 2s eee 
45 __ —11.0 —14.4 24.8 2.62 65.57 22.57 0.04 LAU | pretences Se 
46 _ —13.2 —16.4 24 2 2.45 72.73 14.28 0.02 bey jel pee ee 
47__ —10.4 —15.0 24.8 3.54 74.08 14.65 0.02 CAL See Se 

os —14.2 —16.9 24.4 2.07 73.39 16.86 0.02 GOR eee 
49__ —10.4 —-14.6 24 3.22 72.73 14.30 0.03 OST AR eh 
50_ —I1 2 —16.4 24 8.99 73.39 14.15 0.01 boy Taj ieee 2S 
51_. 1 i —16.9 25 7.00 CITES a pees ins che | PM SRS Sa ea RN a JEN gates 
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The following are the results of the analyses made by Dr. R. C. Kedzie 
at the College: 
ANALYSIS OF HONEYS. 


By direction of the State Board of Agriculture a collection of honeys—pure and 
adulterated—furnished by the zodlogical department, were analyzed to test the question 
whether chemical analysis can distinguish between genuine and adulterated honeys. 
The same honeys were sent to Prof. H. W. Wiley, chemist of the department of 
agriculture, and Prof. M. A. Scovell, of the Kentucky experiment station. The results 
of these three parallel analyses were compared in Washington, and the adulterated 
honeys were detected in every genuine honey (7. e., material made from the nectar of 
flowers), and doubt was entertained only in abnormal honeys, e. g., honey made from 
the secretions of plant lice. 

The following table shows the results of analysis of all the samples furnished, a few 
numbers being blank because the specimen was not furnished : 


TaBLE No. 4.—Analyses of honeys from Prof. A. J. Cook. 


| 


e : ose ve) bot - 
| Poplarization. St cS) o RC = 
ug 5 in} ° =| 2 
om Q o — 
| | j 2 & 2p 2 = 
& | . ID £5 o a=) Rs ke 5 Remarks. 
+ oa Q cS) S cS) 
aS £ a2 2 Bk 3 2s 
5 | be 2 E~ = ga 3 ae 
Z Q 4s = D oo = =) 
1 —6.16 —13.2 20° 5.32 69. 14.68 11.0 
2 1.76 —12.3 20° 7.95 75. 14.90 2.15 
3 —11.4 —13.2 20° 1.36 68.6 15.25 14.79 
4 36.4 32.8 20° 1.20 58.3 18.8 21.70 | Precipitate of dextrine. 
5 —14.5 —20.2 20° 4.30 68.3 21.2 6.20 
6 3a7 | 35.6 20° 2.34 58.0 15.20 24.46 | Precipitate of dextrine. 
7 —18.9 —26.4 20° 5.66 68.9 18.1 7.34 
8 —5d.72 —14.9 20° 6.94 70.7 15.1 7.26 
9 0 —d. 20° 87 67.3 14.9 7.34 . 
10 —1.76 —4.4 20° 1.99 719 19.6 6.51 
ll —1.9 —22.8 20° 11.20 73.6 | 14.70 0 
12 —44 —7.4 20° 2.26 71.8 15.9 10.04 
13 —14.9 —15.4 20° 37 75.3 18.2 6.13 
14 —8.8 —11.8 20° 2.26 73.5 12.83 11.41 
15 —18.9 — 22.6 20° 2.79 73.1 15.08 9,03 
16 —17.6 —18.4 20° .60 70.6 | 18.52 10.28 
17 —24.2 —27.2 20° 2.26 77.6 | 14.8 5.32 
18 —3.08 —6.80 20° 2.80 69.7 | 13.44 14.06 
19 —5.7 --9.2 20° 2.64 67.7 14.49 15.19 
20 —18.4 | --19.3 2U° .68 70.5 12.90 15.92 
| 
21 —7.04 —10.5 20° 2.64 75.1 17.60 4.66 
22 —10.5 —15.4 20° 3.70 71.7 18.3 5.30 
23 22 13.2 20° 6.64 58.2 | 13.4 21.76 | Precipitate of dextrine. 
24 —9.2 —15.4 20° 4.68 76.8 13.3 5.22 
25 —13.2 —19.7 20° 4.91 74.1 14.9 6.09 
26 —16.2 —18.4 20° 1.66 75.6 19.1 3.64 
27 —10.1 —13.2 20° 2.34 80.1 15.4 2.16 
28 | —1.32 —8.8 20° | 5.64 67.8 15.6 10,96 
29 —1.76 —11.0 20° 6.22 60.2 17.3 | 16.28 ° 
30 —ll ~-14.08 20° 3.77 78.2 15.8 | 2.23 
31 —11.8 —15.4 20° | 2.71 58.1 16.5 | 12.69 
32 —15.7 —23.7 20° 6.79 68.8 | 16.1 8.31 
33; —7.t | —11. 20° 2,71 75.1 18.6 | 3.59 
4 —15.4 —23.3 20° 3.70 78.5 | 12.10 5.70 
ye ea Eee P| apa Ne || Levens 
8, DEB 28 2 Sa OP aa BOON a users aloe ee 2 ape a 
| 
87} —1.4 | —17.6 20° | 1.66 | 75.2 16.6 6.54 
38 —]3.2 —22,. | 20° 6.64 60.5 15.9 16.96 
Sth Ber er 1810 20° | 3.32 68.8 17.6 10.28 
AOS ee ase et ee eee | ea eme he Ben teary 8 Y 2 eee eee 2 
7) na) pi ae ea Le er ne as] cee Dee ne eee | ee eee eal ee ee 
42 |__- kesh Ha Sot | ee | rte te ell a aie 
48 —11.0 —13 20° 1.66 75,0 15.3 8.04 
44 
aan a agers. 


R. C. KEDZIE, Chemist. 
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CONCLUSIONS. 


These analyses show conclusively that our chemists can easily distin- 
guish honey adulterated with glucose, the only adulterant that is likely to 
be used, from all honey except that produced from honey dew. All three 
chemist at once detected the two samples which were adulterated, the one 
with one-fourth, the other with one-third of the common commercial 
glucose of the shops. These sampies gave a right-handed rotation, anda 
precipitate of dextrine. The samples were numbers 4 and 6. 

It is also shown that previous to this time our best chemists could not 
distinguish between adulterated honey and some kinds of honey dew 
honey. Thus Prof. Wiley and Dr. Kedzie grouped No. 23 with Nos. 4 and 
6 as adulterated, and Prof. Scovell did the same with No. 9 in his list. It 
is to be hoped that the careful analyses of Prof. H. W. Wiley have given 
us a means of separating the rank honey dew honey from the adulterated 
article. Although this is not a matter of great practical importance, for 
such honey will never be placed on the markets, in competition with other 
honey, yet it is very desirable that the chemist shall be able to distinguish 
all adulteration. If a large percentage of ash, and a relatively small 
proportion of invert sugar, together with a right-handed or slight left- 
hand rotation is a sure indication of honey dew honey, then surely that fact 
alone is worth many times the expense and trouble which these investiga- 
tions have cost. These analyses also clearly show that the term pine 
tree honey is a misnomer, and that the term honey dew honey should be 
used in its stead, for honey produced from secretions of aphides, as the 
honey dew in question was from other aphides than those attacking the 
pine. 

Another interesting fact appears in the analyses of Nos. 12, 45, 27 and 
55. All of these were from honey dew. All were pleasant to the taste, 
and all but one, at most, would pass as genuine honey. They all gave a 
right-handed rotation, a large amount of invert sugar, and a small amount 
of ash. They would all be pronounced genuine honey by the chemists 
and by the consumer. Will not Prof. Wiley then have to modify his 
definition of honey? Is it necessarily transformed nectar from flowers? 
Is it not more in harmony with truth to call it transformed nectar, and 
confess that there may be grades of honey which we all know to be true. 
Because the cow has eaten leeks, shall we say that the product of the 
churn is not butter? Let us tell the truth, and shame the timid soul, by 
taking what I believe is the only defensible ground, that any liquid pro- 
duct of bees is honey; that some honey of excellent quality was not pro- 
duced from the nectar of flowers, and that the quality will vary with the 
source of the nectar. Nectar must pass into the honey stomach of the 
worker bees, and then be returned to the honey cells to produce honey and 
this is honey whatever the source of the nectar. Any other definition 
clearly makes it impossible to guarantee any honey as genuine. These 
analyses make this clear, as Nos. 12, 27 and 45 were entirely unsuspected 
by the chemists, and yet each had its chief source in honey dew. 

This is further emphasized in what Prof. Wiley says on page 10 regard- 
ing No. 41. This was basswood honey from Wisconsin, of most excellent 
quality, yet he pronounces it abnormal. Probably it was slightly mixed 
with other honey. There are points in which chemists who are not 
physiologists or apiarists are likely to err. They do not take into account 
the completeness of digestion. Thus numbers 2 and 29 were both pure sugar 
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syrup honey, and yet so different that the chemist would not suppose them 
of like origin. One was extracted at once while the other was permitted 
to remain in the hive till it was capped over. It was more fully transformed. 
It is quite possible that the same honey gathered rapidly would give more 
cane sugar. If so and a chemist should analyze such a sample from a 
mountain region, he would decide that mountain honey was rich in cane 
sugar or sucrose. From the fact of admixture, the varied sources of honey 
and different degrees of digestion, either from being rapidly stored or 
from being extracted before it was fully ripened, we see we shall not 
know the full truth till many samples of known origin are analyzed. 

It is also interesting that Prof. Wiley grouped Nos. 1, 2,8,10 and 27 
together because of the abnormal quantities of sucrose. He says of them: 
“They would be passed by me as pure, because we are not certain but that 
in some circumstances bees may not gather honey with this abnormal pro- 
portion.” He adds further: “No. 10,” which was genuine horse mint 
honey, ‘“‘seems to be the worst one of the lot, having 14.5 per cent of 
sucrose. Nos. | and 2,” genuine basswood and sugar syrup honey, respect- 
ively, the latter extracted the day after it was stored, “have nearly ten per 
cent of sucrose. Nos. 8 and 29,” genuine basswood and sugar syrup 
honey respectively, the latter the same as No. 2, only capped over, “a little 
over 5 per cent, while normal honeys have usually from .5 to 3 per cent of 
sucrose only.” It is very interesting to observe that the amount of 
sucrose, or sugar by inversion, in number 29 was only 5 per cent, while 
that of number 2 was 10 per cent. This shows that digestion or tranform- 
ation is not complete when the honey is first stored, but goes on either in 
the cell or through the young bees taking it again into the stomach, as 
Mr. Doolittle believes they do, that it may be more thoroughly digested, 
and then depositing it again in the cells. We see, then, that as yet the 
chemists cannot distinguish honey from flowers from granulated sugar 
syrup honey. Prof. Wiley wrote me under date of September 14: “It is 
true that with our present knowledge of honey chemistry the difference 
cannot be detected.” I will add that as yet I have not found a person that 
could distinguish the difference by taste, though several experts, including 
myself, were among the number. 

I am certain that no person could distinguish the sugar syrup honey 
from the genuine, though many think they could do so. It is quite possi- 
ble that sugar syrup stored out of season might not be so digested or 
transformed, and the product would not be so very much like the best of 
honey. Possibly flower nectar honey produced out of season would not 
be so excellent as we usually find it. Further investigation is required to 
settle this question. 

These investigations, then, prove that as yet our best chemists can not 
tell sugar syrup honey from the best floral honey. If it is desirable to do 
so, possibly research may find a method. Undoubtedly most floral honey 
contains organic extracts, in very small quantities, which may make it 
possible by very delicate chemical manipulation to distinguish floral from 
other honey. But if the difference is not perceptible to the taste, and 
only by the most delicate chemical operations, if at all, I do not see why 
it is important, though others seem to feel quite differently. 


SUMMARY. 


We are thus assured by these analysis: 
1. That chemists can easily detect adulteration of honey by use of 
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glucose, in all cases where it is likely to be practiced. The same would be 
true if cane sugar syrup was mixed with the honey. 

2. That a probable method to distinguish honey dew honey from honey 
adulterated with glucose has been determined by these analyses. The 
right-handed or slight left-handed rotation together with the large amount 
of ash, and small amount of invert sugar indicate honey dew honey. As 
honey dew honey will never be put onto the market, this question is of 
scientific rather than practical importance. 

3. As yet the chemist is unable to distinguish between cane sugar syrup 
honey—by which we mean cane sugar syrup fed to the bees and trans- 
formed by them into honey, and not cane syrup mixed with honey, which 
is adulteration pure and simple, though a kind not likely to be practiced— 
and honey from flowers. As the best cultivated taste cannot thus 
distinguish, this seems of slight importance. If it should prove to be 
important to be able to distinguish them it is probable that the chemist. 
will discover the means, as chemistry has very delicate eyes, and can 
usually search out very slight differences. 

We see that there are yet unsolved problems in this direction. And it 
is desirable to follow up the investigations. Prof. H. W. Wiley is desirous 
to do so till the last fact is discovered. To better accomplish this he 
desires samples of three or four pounds each of honeys from any known 
source, especially honey dew honey, and that gathered very rapidly. Sugar 
syrup honey will also be very acceptable. Such samples may be sent to 
Prof. H. W. Wiley, Division of Chemistry, Department of Agriculture, 
Washington, D. C. The express will be paid by the Department ,of 
Agriculture. 

I wish to thank the three distinguished chemists who have rendered 
such able assistance in determining these valuable results. 

A. J. COOK. 
AGRICULTURAL COLLEGE, MICH., 
June 29, 1893. 
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INSPECTION OF COMMERCIAL FERTILIZERS. 


No. 97.—Chemical Department. 


Act No. 26, session laws of 1885, provides for the inspection of com- 
mercial fertilizers in this State. The law has been in force for eight 
years. It was designed primarily for the protection of farmers, and sec- 
ondarily to protect honorable manufacturers who place reliable goods upon 
the market from the competition of untrustworthy dealers who seek to 
place fertilizers of inferior quality upon the market and sell worthless 
stuff for high-priced manures. The strict enforcement of the law has 
driven some inferior goods out of the market, has improved the quality of 
many fertilizers by keeping manufacturers up to the quality claimed for 
their goods, and in these several ways has saved thousands of dollars to 
our people. Michigan has ceased to be the dumping-ground for fertilizers 
of so poor quality as to be unsalable in other states. 


OBJECT OF CHEMICAL ANALYSIS. 


In these analyses attention is directed exclusively to nitrogen, potash 
and phosphoric acid, in form available for the plant. These are not the 
only materials concerned in raising crops, but they are the only manurial 
materials for which the farmer can afford to pay more than ten dollars a 
ton. The common soil materials, lime, magnesia, silica, alumina, oxide of 
iron, etc., make up the bulk of our soils, which the farmer cannot afford to 
buy at twenty to thirty dollars a ton to manure his fields made up of the 
same materials. These common soil materials, aside from nitrogen, 
potash and phosphates, do not enter into consideration in making up an 
estimate of the value of any fertilizer. 


COMPLAINTS OF DEALERS. 


A few dealers complain of the injustice of paying a license fee of twenty 
dollars, when the profits of the sales for a season may be little more than 
the license fee, and that they should not be taxed until they had estab- 
lished a paying business. In some states the license fee is graded by the 
number of tons of fertilizers sold during the year, but that is not the law 
in this State. Our law was planned for persons who carry on a com- 
mercial business and not a huckstering trade. If the business is too 
small to justify a license it is too small for this climate. It would be mani- 
festly unfair to allow a trade to go forward in hopes of building up a paying 
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trade in competition with dealers who have paid their license fee and 
demand the protection of the law. 


MANUFACTURERS SHOULD PROTECT THEIR RETAIL DEALERS. 


By the proviso to section 3 of the law a dealer in this State is not 
required to take out a license for the sale of any fertilizer if the man- 
ufacturer has taken out a license for such fertilizer. In this way the 
manufacturer can protect all his agents in this State by payment of a 
single fee. Otherwise each dealer must take out a license. The object 
of the law is not merely to collect a revenue, but to secure the analy- 
sis and certification of every fertilizer sold in the State. If, then, any 
manufacturer neglects or refuses to take out a license for his goods, 
it would be a matter of prudence for all dealers to refuse his goods, 
and sell only the fertilizers of such manufacturers as will protect their 
agents in the State. If outside manufacturers neglect their State 
agents, then the law exacts the fee for license from each dealer in the 
State. 

One Cleveland party refuses to pay for a license on nitrate of soda, 
which is largely used for fertilizer, because they did not manufacture 
the material and sold it simply as a chemical substance, ‘‘and* in no 
State in the Union do we pay a license fee for selling them.” 

A letter addressed to the person in charge of the chemical depart- 
ment of the Ohio experiment station elicited the reply, “ but should it 
be offered to the farmers as a ‘fertilizer’ it would have to be regis- 
tered as such and analyzed, and the packages marked with analysis. 
The fact of its importation would be of no consequence; we consider 
merely whether it is on the market as a fertilizer and sold to farmers.” 
In many of the eastern states it is considered as requiring the same 
treatment for license as other fertilizers. Under these conditions the 
chloride and sulphate of potassium, nitrate of sodium and similar com- 
mercial salts used for fertilizers will require a license fee in this State. 

It may seem a hardship to the dealer to require a license from each 
one for every brand of fertilizer he offers for sale. Yet it is obvious 
that the system of inspecting and licensing is necessary to protect the 
farmers from heavy loss. If a license is required of one, it must be 
required of all. 


OBJECT OF INSPECTION OF COMMERCIAL FERTILIZERS. 


The law does not prescribe any standard for the composition of a com- 
mercial fertilizer, the manufacturer being free to make his own standard, 
the law simply requiring that the fertilizers offered for sale shall be up to 
the standard set up by the manufacturer. The license to sell does not 
certify to the value of the fertilizer, but simply states that the manufact- 
urer or dealer offers for sale a fertilizer for which a certain content of 
nitrogen, potash and phosphoric acid is claimed, and that samples of such 
fertilizers have been Ceposited with the secretary of the college with 
affidavit regarding the composition. Analysis is then made of each of 
these fertilizers, gathered in the open market as far as possible, and the 
results of such analysis published in bulletin. The claimed composition 
and found composition are arranged in parallel lines, so that the real com- 
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position can be compared at a glance with the conaposition claimed for it 
by manufacturer. In this way the buyer can see at once by this bulletin 
whether the fertilizer is as good as the claims made for it. 


WHAT TO LEARN FROM THE ANALYSIS. 


The three most valuable materials in commercial manures are potash, 
phosphoric acid and available nitrogen. Each of these has a commercial 
value, and the worth of any given quantity in the market may be stated 
in dollars and cents. Only these three substances are considered in the 
inspection of commercial fertilizers, because the other materials are of too 
little value to be purchased at high prices. The essential value of these 
fertilizers lies in the potash, phosphoric acid and available nitrogen they 
contain. The law does not prescribe the amount of these substances in 
any fertilizer, but requires the manufacturer or dealer to certify the com- 
position of the fertilizer, and to deposit a sample of the fertilizer with the 
Secretary of the State Board of Agriculture. In this way the composi- 
tion of the fertilizer as claimed by the manufacturer is offered to the public. 
Samples of the fertilizer are gathered in the open market, and analyzed, 
and the results directly compared with the claims of the manufacturer in 
the bulletin. The farmer can thus find in the bulletin, on lines opposite 
each fertilizer, the amount of nitrogen, phosphoric acid and potash as 
claimed by the manufacturer, and as actually found by analysis at this 
laboratory. If the analysis shows more of any given substance than is 
claimed, the goods are better than claimed; but if much less is found on ~ 
analysis than is claimed, then the goods are proportionately of less value 
to the farmer. For example, an Ohio potato fertilizer was sold in the 
State last year that fell short of the claimed amount of available nitrogen 
by more than two per cent, and of potash by more than three per cent, 
and the fertilizer was not worth so much as claimed by $ll aton. By 
consulting the tables in the bulletin, the market value of these commercial 
fertilizers can be estimated on the basis that available phosphoric acid is 
worth eight cents a pound, insoluble phosphoric acid three cents, potash 
six cents and ammonia eighteen cents. As there are 20 times 100 pounds 
in a ton, if we multiply the value of a pound by 20, we get the value of 
one per cent of each substance, and thus obtain a factor for obtaining the 
value of the material in a ton from the percentage given in the tables of 
the bulletin. One per cent means 20 pounds in a ton, and if the material 
is worth eight cents a pound then each per cent equals $1.60 a ton. 


Multiply $1. a by the per cent. of available phosphoric acid. 


ee insoluble y 
seh ae s ammonia. 
as 1.20 cs cf potash. 


The sum will give the market value of a ton of such fertilizer. Take 
for example Vegetable Bone fertilizer as found last year: 


PM GNA OG: 9" SX Bal OO 2 Fe ae ee ee 2S ee ee $20.74 
Available phosphoric acid 5/40°%) x /1:60= _ 2.2L fae 8.64 
Insoluble e oe SC ene OO 2a en ae ee oe ee, 89 
DEBS (780 p< tel AO ous SNE NE ae Ee ea 9.36 


Market. valas per tons . sae hone kei 2s Nee a ea $39.62 


CHEMICAL DEPARTMENT. 387 


The law respecting inspection and licensing commercial fertilizers is 
again inserted, because so many seem to be ignorant of its provisions: 


[Session Laws of 1885, No. 26. | 


AN ACT to provide for the inspection of commercial fertilizers and to regulate the 
sale thereof. 


Section 1, The People of the State of Michigan enact, That any person or persons 
who shall sell or offer for sale in this state any commercial fertilizer, the retail price of 
which exceeds ten. dollars per ton, shall affix on the outside of every package containing 
such fertilizer a plainly printed certificate, stating the number of net pounds therein; 
the name or faa mark under which such article is sold; the name of the manufact- 
urer; the place of manufacture, and a chemical analysis, stating the percentage of 
nitrogen in an available form; of potash soluble in water, and of phosphoric acid in 
available form (soluble or reverted) and the insoluble phosphoric acid. 

Sec. 2. Before any commercial fertilizer is sold or offered for sale, the manufacturer, 
importer, or party who causes it to be sold or offered for sale within this state, shall file 
with the secretary of the State Board of Agriculture a certified copy of the analysis 
and certificate referred to in section one, and shall also deposit with said secretary a 
sealed glass jar containing not less than two pounds of such fertilizer, with an affidavit 
that it is a fair sample of the article thus to be sold or offered for sale. 

Src. 3. The manufacturer, importer, or agent of any commercial fertilizer, the retail 
price of which exceeds ten dollars per ton as aforesaid, shall pay annually to the secre- 
tary of the State Board of Agriculture, on or before the first day of May, a license fee 
of twenty dollars for each and every brand of fertilizer he offers for sale in this 
state: Provided, That whenever the manufacturer or importer shall have paid this 
license fee his agents shall not be required to do so. 

Sec. 4. All such analyses of commercial fertilizers required by this act shall be made 
under the direction of the State Board of Agriculture and paid for out of the funds 
arising from the license fees provided for in section three. At least one analysis of 
each fertilizer shall be made annually. 

Sec. 5. The secretary of the State Board of Agriculture shall publish in his annual 
report a correct statement of all analyses made and certificates filed in his office, 
together with a statement of all moneys received for license fees, and expended for 
analysis. Any surplus from license fees remaining on hand at the close of the fiscal 
year shall be placed to the credit of the experimental fund of said board. 

Sec. 6. Any person or persons who shall sell or offer for sale any commercial fertil- 
izer in this state without first complying with the provisions of sections one, two, and 
three of this act, or who shall attach or cause to be attached to any such package or 
fertilizer an analysis stating that it contains a larger percentage of any one or more of 
the constituents or ingredients named in section one of this act than it really does con- 
tain shall, upon conviction thereof, be fined not less than one hundred dollars for the 
first offense, and not less than three hundred dollars for every subsequent offense, and 
the offender shall also be liable for damages sustained by the purchaser of such 
fertilizer on account of such misrepresentation. 

Sec. 7. The State Board of Agriculture by any duly authorized agent is hereby 
authorized to select from any package of commercial fertilizer exposed for sale in this 
state, a quantity, not exceeding two pounds, for a sample, such sample to be used for 
the purposes of an official analysis and for comparison with the certificate filed with 
the secretary of the State Board of Agriculture and with the certificate affixed to the 
package on sale. 

Sec. 8. All suits for the recovery of fines under the provisions of this act shall be 
brought under the direction of the State Board of Agriculture. 

Approved March 10, 1885. 
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Manufacturer. 


Vegetable Bone Superphosphate 
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Analysis of Commercial Fer- 


Trade Name. Dealer and Locality. 


EE Ct Dan Williams, Morenci, Mich. 


NMnOsphaten ef | C-C. Van Doren, Adrian 


C. C. Van Doren, Adrian--_-_--__ 


C. C. Van Doren, Adrian-______- 


Potato, Hop and Tobacco i 
Superphosphate____________- 


Crocker Chemical Works, ewe 


IN!) Den oe neem were = an wenn eee 


a 


aXe 


Cleveland Dryer Co., Cleveland, O.__- 


Cleveland Dryer Co., Cleveland, O.__- 


* Not Tsenned: Sale unlawful if the rate price Brieeds $10 a ton. 
See Sec. 6 of the law. 


sale a fine of $100 


Ammoniated Bone Supers 
phosphate 242- = Aa sie os 


. 


C. A. Slayton, Tecumseh_.____- 


Pure Ground Bone _______-____- | C..As Slayton, Tecumseh____ __ 


Ammoniated Wheat and Corn t 
Superphosphate__-.______ .__- 


Buffalo Superphosphate No. 2_- 


Special Potato Fertilizer______- 


Niagara Phosphate___.____.___- Manufacturer 22-2 -=-- ee 
Crocker’s Lawn Fertilizer_____- Manufacturer —2.2 se eee 
Manufacturerec- ee eee 


Ground Bone Mgal__-_-_--.______- 


Buckeye Bone Superphosphate.| E. W. Spencer, Petersburg-.-__- 


Ohio Seed} Maker? -.-. 22-222. 2 Fred Weisenger, Deerfield_____- 


Penalty for selling or offering for 


The fertilizers that are not starred haye been licenses for 1893 and their sale is legal. 
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tilizers in Michigan for 1893. 
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Available Phosphoric Acid, Potash Soluble in HO. 
Nitrogen. 
| 

Estimated as Available Insoluble Total Estimated as|Estimated as 

N Hs. 2 O;. Py, O;. » Os. Ko O. | Ky SQ, 

Claimed -___- 1to2 8 to 10 1to2 9 to 12 1 to 2 2to3 
Found._.---.. 1.10 9.91 1.27 11.18 1.62 - 2.99 

evo a! 

Claimed._-___- 1.50 to 2.50 10 to 12 1to38 11 to 15 1.60 to 3 3 to5 
Found__-_-_--- 1.60 10.05 3.09 13.14 1.74 3.11 

Claimed -___- 6 to7 6 to7 1to2 { 7to9 6 to 8. 11 to 15 
Hound! 22225. 6.27 4,22 2.81 7.03 10.41 19.25 

Claimed ____- 2.50 to 3.50 10 to 12 1 to 2 ' 1i to 14 3.25 to 4.30 6 to 8 
Hounds.s22 2.46 10.92 64 11.56 3.36 6.21 

{ Claimed -____- 3.50 to 4.50 10 to 12 1to2 11 to 14 1to2 2to3 
Bound. 222.2 5.71 5.73 1.43 7.16 7.92 14.65 
{ Claimed -__-. S50 tod nO ws | eee eens a ee dee QBS eee eee te ee So ee 
Hound: - Bib ah eee eae Re es 28:02" bien Sindee” Se eee 

{ Claimed _____ 2.50 to 3.50 10 to 13 1 to 2 11 to 15 1.60 to 2.70 3 to 5 
Found. 2225. 2.80 3.73 94 1.79 3.31 
{ @laimed a2) 5a s= Mee 11 to 13 1 to 2 12 to 15 1.35 to 2.00 2.50 to 3.50 
Menai [See ay 0) ee es uy 2.1 1 1.59 2.94 

{ Claimed -___- 4.50 to 5.50 8 to9 1to2 9 to 11 5.40 to 6.40 10 to 12 
Found. - 3.) 4.25 7.1 1.8 8.92 5.88 10.87 
{ CODER s [a onl eae ee Sa 11.50 to 18 1 to2 DABS oo Leeann ees Oey WE Spl ae  e 
MORN eee ss ey eS 11.45 3.5 296), <, | Yee ee ie eee ee 

{ Claimed ____- Seo Tavares Ps tak 21 ESN eon ae Bites es ee 6to8 . 

Houndee sees. e435 Ue ay eA Ti Fo a a 21.34 2.18 3.94 
f Claimed ____- OOO TE EOON alee tan Fi weasel ee AO 8g ee ODS (23'S ae hee eR Ree eee 
Found___.__- Be || Seek ees Dee a neneA LIS acak, MO aie DHOd | ia ves Oe eee 
{ Claimed -___- 8 to4 OitoulOmne neers ee ae 11 to 12 Tto2 |S eees 
Honndee a2" 3.82 12.01 2.64 14, 1.12 2.07 
{ Claimed ____- 1.50 to 2.50 TO tomas ree ese TD tO Tips (Se se EE 2 Sees 
Found ______- 1.97 9.21 2.81 MODE lies cost ye OE ee eee 


* Not licensed: Sale unlawful if the retail price exceeds $10 a ton. Penalty for selling or offering for 


sale a fine of $100. See Sec. 6 of the law. 


The fertilizers that are not starred have been licensed for 1893 and their sale is legal. 
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Analysis 


Manufacturer. 


Trade Name. 


Cleveland Dryer Co., Cleveland, O.__- 


Cleveland Dryer Co., Cleveland, O.__- 


Cleveland Dryer Co., Cleveland, O.__- 


Cleveland Dryer Co., Cleveland, O.___| * Nitrate of Soda 


Special Potato Fertilizer 


; 
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of Commercial Fertilizers 


Dealer and Locality. 


—— 


| Martin & Blood, Hudson 


Square Bone 


| E. W. Spencer, Petersburgh __- 


Ammoniated Dissolved Bone__. 


E. W. Spencer, Petersburgh ___ 


G. B. Pomeroy, South Haven__ 


| G. B. Pomeroy, South Haven__ 


Mich. 


Jarves Celery Grower_.._______- 


Michigan Carbon Works, 
Mich 


Michigan Carbon Works, 
Mich 


Michigan Carbon Works, Detroit, { 
Mich 


Michigan Carbon Works, 


Detroit, t 
Mich. 


Jarves Drill Phosphate 


Geo. Hancock, Grand Haven _-_ 


C. B. Waterloo, Port Huron __- 


Homestead Potato Grower 


Gill R. Lovejoy, Lenox 


Homestead Superphosphate *__- 


P. Coddington, Morenci 


Banner Dissolved Bone________- 


Northwestern Fertilizer Co., Chica- 4 
go, Ill 


Horseshoe Brand Prairie Phos- ‘ 


Geo. Hancock, Grand Haven ~~ 


C. B. Waterloo, Port Huron__- 


Northwestern Fertilizer Co., Chica- t | 
go, Il | 


Horseshoe Brand Corn Grower - 


Jas. Stevenson & Son, Adrian__ 


Northwestern Fertilizer Co., Chica- t 
(0) 3 1 i eS CR ae Seg aie Pee 


Northwestern Fertilizer Co., Chica- ' 
go, Ill 


Horseshoe Brand Garden City ; 
Superphosphate .____________ 


C. B. Waterloo, Port Huron_-- 


Celery Grower 


Northwestern Fertilizer Co., Chica- ; 
go, Il 


Horseshoe Brand Fine mk 
Bone 


J. F. Farnum, Kalamazoo 


}. A. Slayton, Tecumseh______- 


*Not licensed: Sale unlawful if the retail price exceeds 310 a ton. Penalty for selling or offering for 
sale, a fine of $100. See section 6 of the law. 
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Potash Soluble in Hy O. 


Available Phosphoric Acid. 
. Nitrogen. soe 
Estimated as Available Insoluble Total Estimated as|Estimated as 
N. H3. P» O;. Po Os. 2 O5. 2 O. 2 BO. 
Claimed... __- 4to5 Sito Ostend o> eee 10 to 14 £to016.¢ 5 |e eee 
Found___.- 4,01 7.71 40 b 6.51 12.04 
Claimed._._-__- 3to4 BitonO navy Ese es 20)tO\20). A) SSecc 53st) LS eeee 
Found*).- =. 3.84 13.87 8.66 PANTS Sa Vie ete an hy a ES 
Claimed..___- 1.50 to 2.50 Oey ees Ue SRN DDFS Hert «|| Stosees alee ee ee 
Round. 2.09 10.17 3.95 1 PACH ee ak Sens Pe) Fee ya 
A a Sep ES | RNS Fin an ee Nea cee Ra Ne) (Ec ape OPS ar ed | pee pei eee || PE 
Found__. .__- LSS Tey | eae Se NE ee A as a 2 ek eee 
NOIRE OC ane eer tee. os [Ae Se ee fete les | eee eee eae tees oe |e ee ee 
Te aypin yo Sal | a ae SI sg eae i ea (es eae avn) ae Ca SO Ole ee a ea 
§ Claimed... ___ TUR a= ch Pe a A ey rh oe 1 Dy pn hese ae 
Found_____-- 1.90 10.66 1.08 11.74 3.27 6.04 
§ Claimed ____- 1.25 to 2 8.50 to 9.50 2to3 TODO O20) |e oe 2 | ee 
( Found. ___-- 1.46 7.58 2.14 DSI Wiad = Sore Eon tee eee 
j Claimed ____- 3to4 9.50 to il .50 to 1.50 LO COT 2°50) yee Ste ore 6.50 to 7.50 
Found ____-_-_- 3.58 9.19 2.22 11.41 3.62 6.70 
; Claimed ____- 1.85 to 2.40 HEDORCOMM praise St a Sil ie Sees Bleep ps Ux S pees 2.75 to 3.50 
Found______- 2.98 8.39 1.20 9.59 1,75 3.23 
{ Wisimedine2--|=- 92-2 at SAS COsSSeriy | one noe SEO ie | |S ts = 5a Re eee 
PERGRULTN Cle eae es |e el ok OE 24, 6.65 G1 roy] | eee ae SE Ths in eth oe 
§ Claimed -__-_- COP OO, |e eee Re ee Soe Choo 8 Ee | i ee ee ICT ae Tee 
Bound." =: -_: 1 7.73 3.01 ROUTES a EE | eee 
§ Claimed -___- 2.50 to 3.00 BitovOl erst |e Sa eA ee en 24560 pL O08) |e ae eee 
Honnd ses tir 3.13 10.30 3.77 14.07 1.11 2.05 
§ Claimed -___- 2.50 to 3.00 to 9 4 to 4.50 12 to 13.50 152 to 08) 5a ee ae 
Round? 222-3" 2.73 10,10 2.56 12.66 81 1.49 
Ae ek, 8to4 MitOw) LAR es ceaee es ea eS AibOO dee tka ee coe ee 2to3 
Found______- 8.02 5.89 6.74 15.63 74 a 
§ Claimed ____- SBOE eel eee eee eee |e rere oak | he PPAR ro er. ai Pe 9 Jeg Gia en ge Wey ce 
Found______- 2.08 22.64 
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Analysis of Commercial Fertilizers 


Manufacturer. 


Trade Name. 


Dealer and Locality. 


W.S. Dunbar, St. Joseph, Mich. ____! 


Meat and Bone 


W.S. Dunbar, St. Joseph, Mich. ____- 


Bradley Fertilizer Co., Boston, Mass.. 


Fish Guano 


j 


* Bradley’s Dissolved Bone with 
otash 


Bradley Fertilizer Co., Boston, Mass.. 


Manufacturer 


Manufacturer 


Y 


\. Kraling, Kalamazoo 


fan) 


C. Kraling, Kalamazoo.______- 


Pottstown Iron Co., Pottstown, Pa._- 


Lister’s Agricultural Chemical halt 
Newark, N.J 


Grand Rapids Glue Co., Grand Rap- ; 
NCBA TONS. she ok eee Rae 


Michigan Phosphate Co., Saginaw, t 
WET he we Ae SP 


Michigan Phosphate Co., Saginaw, : 
Mich 


Mich 


Cincinnati Dessicating Co., Cincin- ‘ 
nati, 


Ow eww wns eon wee eee emeeene= 


Cincinnati Dessicating Co., Cincin- : 
nati, 


Odorless Phosphate-_-__________- 


Lister’s Success 


C. A. Slayton, Tecumseh 


John McCullough, Ypsilanti_- 


Pure! BoneeMeal ee oe ee 


C. B. Waterloo, Port Huron. 


Complete Lawn Dressing Man- t 


Grade “A” for Potatoes, Spec- ; 
ial Truck Manure..______-... 


Alfred Brown, Grand Rapids- 


Alfred Brown, Grand Rapids- 


Non! PlusiUltrass2. 1525-3... Mannfacturer—.=_. =-----eeeeee 
Pure Ground)Bone:---2222- 225. Manufacturer-:_—_.--22ceeceoee 
Rich} Harvest=s-5-+4=-s-=-----2- Manufacturer=222----eees a 
Bone and Meat Manufacturer -_____-._.- ee 


* Phoenix Phosphate ___- 


* Gilead Phosphate___..___..____- 


A. J. Hasbrouck & Co., Hud- t 
son 


A. J. Hasbrouck & Co., Hud- t 


* Not licensed: Sale unlawful if the retail price exceeds $10 a ton. Penalty for selling or offering for 
sale a fine of $100. See Sec. 6 of the law. ] ‘ : 
The fertilizers that are not starred have been licensed for 1893 and their sale is legal. 
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Available Phosphoric Acid. Potash Soluble in H,O. 
Nitrogen. Se eR Ae ra 
Estimated as Available Insoluble | Total. Estimated as|Estimated as 
N Hs. 2 Os. 2 O;. 2 Os. Ko O. Ky SU,. 
Claimed .___- pet = Sf SENS Iw a (i aap | Ra ee Dae wee ee wes hea deen eas See tue eel Se eee eee 
; Hoond=-222= 5.79 4.68 6.24 10.92 5 1.20 
(Otten eae AN] eke Par Ee y B Ve) Rs er an Weber kee ee | Cy Sp eee Le ney Sera [Re f I 
Hound. 2 {22 8.05 2.44 2.04 4.48 97} 1.75 
Claimed -_.._- 1to2 Gitar Shakers | ceils ae dee 8 10 to 12 4016. (0 [pice ae ea ee 
; Hounds 1.20 6,59 2.75 9.34 2.12 | 3.92 
Maw AKaD phe Se Ya 
Giaimedeee hess. gesep sal [ck ary eee da] tat WP WSN oe cate OB ne Paes 
Hound 22-12 2.07 9,20 3.08 12.23 2.00 3.70 
laiiiodss = (pe ebe ye IMGs Abs eae SdhS BO8T) | See eG 90 | Lee 
Lika Le Gen Fahl Dh eo See ee 7.79 12.17 19:96 5). 22 CAS ee eee 
§ Claimed ____- ESCH Nt ok Recs hs SR 10,50/¢0)12.00" |'1-60:t0125% (utes eee 
Found)_-2_-. 5 9,22 1.85 11.07 2.11 3.85 
Claimed .___- GE. fil ee kes, Pee SE ae se eee 7a Ses} a | ee cee ere ERE ah se 
Mound so )e=- CUE NaN tS ara 5 See es (ee es 20200) 2 ae ae A ee 
—_— 
{ Claimed .___. 4.50 to 5 BtoB yyw laa ee dna tee es ata eeu F:BO'to'9* | =."| ened a es 
Found______- ; 4.91 1.08 5.99 12. 23.55 
{ Claimed ..__- 3 to6 BL GOSH pe hal aoey oa set a ea T0100) | Sak ee 
Hound 222.22 5.26, 4.15 2.81 6.96 13.81 25.54 
‘ (Glaimeds 23) eee ee [Be ene De Be Ph eon ee eee eee 
Hound:22 = 3.82 96 6.38 7.84 8 1.08 
; Claimed ____. ASOLO DOM eat cee ore eee | oe Sn oe ee 21 to 24 1 ye Sisk |e ee ee 
Hound)_22)% f LO Tin arte eae See eae oe Ee 26.20) eka Oe tae ea Se eee 
{ Claimed ____- PAR OY Ee) | be Sap Ae Se Ri |e pe 9 to 11 Hitop2.) vee |e ee eee 
Hound! is. 3.31 6.14 5.63 11.77 1.41 2.60 
SSS > | 

ei Eide S-DORCO Tota ee he eee nk ee ae Se tee Fas Ee 10 to 13 2to3 Sie ae 
Hound 322 » 3.92 9.27 6.26 1.80 3.33 

i. ed, en ae 
{ elated ese | este eal | rename eae ear a i 8 Sg ee |e a ee a ek ha esc eee | ee ee 
Found). 22! 2.66 7.78 3.37 11.15 1.02 1.88 
{ (Spite Ueemd Dpe as Oil! 8 aI Beto ae ne OA RSE rad ane ll) OPO Beer jz 2th aks Male 
Found: _-___- 3.36 9.65 4.09 13.74 2.08 3.84 
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Analysis of Commercial Fertilizers 


Manufacturer. 


Trade Name. Dealer and Locality. 


Swift & Co., Chicago, Il._._...-_..--. 


Swift & Co., Chicago, Ill..-_-.._...--.. 


Swift & Co., Chicago, Ill..__.-.--.__-- 


Swift’s Steamed Bone__________- H. Roossiew, Grand Haven ____ 


Swift’s Pure Raw Bone Meal____| G. W. Miller, Grand Haven.___- 


* Swift’s Dried Blood.___._______- Martin Keift, Grand Haven ____ 


Swift & Co., Chicago, Tll.._._.___..__- 


Martin Keift, Grand Haven ____ 


Oakfield Fertilizer Co., Buffalo, N. Y. 


Oakfield Fertilizer Co., Buffalo, N. Y. 


Peter Grinnell, Richmond__.__- 


Oakfield Fertilizer Co., Buffalo, N. Y. 


Jarecki Chemica! Co., Sandusky, O._- 


Jarecki Chemical Co., Sandusky, O._- 


GCVOrD -ehosphatez =. —* 2-2-2 Manufacturer 


Jarecki Chemical Co., Sandusky, O._- 


Ypsilanti Plant Food Co., Ypsilanti, t 
Mich 


Ground) Bon6e—- 4 =. - 2. - Manufacturer] == 


* Odorless Lawn Dressing__-_--___- Miss Rogers, Ann Arbor_______- 


American Cutlery Co., Chicago, [11.._- 


* Fine Bone Meal Alfred Brown, Grand Rapids___ 


James Boland, Jackson, Mich 


Blackman Fertilizer---._.-.__-..| Manufacturer!_--_ 22-2) eae 


* Not licensed: Sale unlawful if the retail price exceeds $10 a ton. 


Penalty for selling or offering for 


sale, a fine of $100. See Sec. 6 of the law. 


in Mithigan for 1893.—Concluded. 
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Potash—Soluble in Hy» O. 


Available Phosphoric Acid. 
Nitrogen. Mase 
Estimated as Available Insoluble Total. Estimated as| Estimated as 
} 3. P. O;. P, Os. P» O;. Ko O. Ko BO, 
; COUPEE eS eM PY BP Nig roe ES a Pe) ee 2a tos ees 525502 8 s5soe 2 ee 
Found... ..- 3. Ae ES Sen ee ee Py h | eee iene ei LEAT YO 
{ Claimed .___- AHO SCOVO DOI filers oe cea eet on an Pe ae is 2D TO ates seca es oS ee 
Round. 22222 A A | ae a So eee Pare 2 PPS Ft (eae eek Mar SES aaa ECS = 
§ NO Ser eh eed ee ee ee a ee Ear SR ER Ie LE eo ER OS Slee ae eee eS Ses ee Sono loe eee 
Hound). 2222, GOS ick eres SS OEY | IS Bon he eae A4 .21 38 
; COUTTES Lae oe Sak pe ON RRR (eS 2 OL memes Ne, SRE el CC ee een Cee 
Round)=222" ORG ry eat tere ee eh See hee es aS SiGe ere Eee ea eee ee 
{ Glaimed mat 3to4 6to8 1to2 CtORO y. *pste 3} fake ee | 8to 10 
Hound2- 222°" 1.85 8.05 83 4.91 9.08 
{ Glaimed $1 ied Ito 2 6to8 1to 2 MeCOPO by hg) Sos = ee eee 2to3 
Hound === 1.2 6.72 1.03 a 1.42 2.62 
{ Claimed se 2 to 3- 8 to 10 1to2 eosin hs [see wee a 2to3 
Found.______- | 1. 8.27 1.02 ? 1.95 38. 
; Claimed .___. 2.50 to 3 A OMOM 2 iy eer tee ee 12 to 14 htoi2: yi ieee aes 
Hound: 35052 2. 10.: 3.78 14.35 256 1.03 
; [OT etrm ech eee S|) see eee ee| eeeee =s e e N e ee ae | t eso ke ein | 2k eee 
HonnGe see = =| Sa 11.48 4,99 16 r4 oF 7 P82 SY ES eee 
; CSU 70 UDO PE, on 0 2 Sos ye a ee] | meg eg (LE Tg gil eee a DOR Rr epee ay beer ep 
Found.-___-_-- a 7 | Sa a See SP 20 | hee Mere ee SS O15 9 | 22 eI ee eee eee 
5 CC Twi ye¥s VS BE A a ss El a ay RE Be Om eecy cel be ee ee ery el a ey ae ES Sa ee 
nrg ees | 5! Se eens (Seta et oe oe Le eae) LOSSG Ss) aes Shey 5 a ea 
; bear eacd ers ANS s = Ng emacs tment eNotes a a SNe oN Se ake Re 
Hound 22). oo ATi | eer ORE CLT Re DBA Sh i) Bae ee Ses 
; Tei GC ee es ae ee ee ree Mee A ee Ye ee eco Ne CSL eee 
Found. 22 | 1.05 5.38 1.31 6.69 27 49 
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For the information of the parties concerned, the fertilizers that have 
been licensed for 1893 are contained in the list of this bulletin; also 
those that have not been licensed and whose sale is illegal in this state 
will be marked with a star. 

The primary object of this law is to give information in regard to the 
composition of commercial fertilizers, and to protect farmers from impo- 
sition and loss. The question of their agricultural value, and relation to 
crops and different kinds of soils is not touched. These subjects require 
a separate examination for determining the relative value of any given 

- fertilizer with reference to different soils and crops. The farmer can 
settle for himself such questions by trials of the fertilizer on a small por- 
tion of a field by comparing the results with other parts of the same field 
and crop on which no fertilizer has been applied. The conditions of crop, 
soil, and climate are thus brought home to him more completely than any 
investigation in other places and conditions can furnish. 

How the state may place before the farmers the agricultural value of 
the various fertilizers offered for sale is a very different subject from that 
contemplated by this law for the inspection of such fertilizers. The law 
of inspection offers no advice whether the farmer shall buy such fertili- 
zers, or depend upon the home supply. In case he determines to buy, it 
affords him some basis for calculating the commercial value of the differ- 
ent brands offered for sale, and to select honest goods which are found to 
be the same in the market as are claimed by the seller. He may also be 
on his guard not to buy the goods which are not licensed for sale as not 
worthy of confidence. 

With this brief statement of the objects sought by inspection, and the 
results of analysis of goods selected in the open market as compared with 
the claims of the manufacturer, this Bulletin is submitted to the public. 

R. C. KEDZIE, 
AGRICULTURAL COLLEGE, | Chemist of Hxperiment Station. 
July 12, 1893. 
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LOCUSTS AND THE HORN FLY. 


No. 98—Zodlogical Department. 


. LOCUSTS. 


Within the past year or two many reports have been received from 
various parts of the State regarding depredations made by grasshoppers, 
locusts and allied insects. They have been doing much damage to meadows, 
lawns and pastures, injuring fields of oats just before they are ready to 
cut, and doing much harm to the fields of peppermint in the southern 
counties where this plant is so extensively grown for its flavoring extracts. 
At the college and vicinity the locusts have not been especially numerous 
as far as known, and so no special experiment work has been done as to 
means of prevention or their destruction. Several states that have been 
suffering from similar attacks have endeavored to find suitable remedies 
and recommended the best means found by them. Hoping that what has 
already been learned and reported in other states will be of valuefto peo- 
ple in many regions of this State, when in accessible form, the present 
bulletin has been issued. 

Two of our most common locusts: 


Fig. 1, (a) The red-legged locust, Mel- (b) The two-stripped locust, Melonoplus bivittatus. 
anoplus fenur-rubrum. (after Riley.) (after Riley.) 


Fortunately for the people of Michigan they need never fear an invasion 
from the Rocky Mountain locust that so often devastes the crops in many 
of the western states. It is a migrating locust which travels in large 
armies. Although quite!small in size these locusts eat every living plant 
that grows in their path, but have never been known to migrate farther 
east than the Mississippi. Our species of locust (commonly called grass- 
hoppers) that injure our crops, travel very little through the season which 
is to them their lifetime. The young hoppers at first have no wings and 
can travel only by jumping. Later in the season when they reach maturity 
they have fully developed wings are then able to travel farther and 
easier, 
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The eggs are placed in the ground, preferably on some sand knoll or 
ridge, as far as | have observed. There will be found probably from 100 
to 150 deposited by each female in the autumn in an oblong case nearly an 
inch under the surface. The eggs are all tightly glued together in the 
case so that they are well protected from cold and wet through the winter. 
With the coming of the bright warm days of spring the young locust’ 
emerges from its subterranean home and takes its first meal on the tender 
blades above. Its jaws are large and strong and moved by powerful 
muscles. All through its summer life it has a strong appetite and grass 
and other plants suited to its taste disappear SumpE isingly fast for the work 
of so small a creature. 

At the Lowa Station* careful estimates have been made of the injury 
done to pastures and meadows by the various insects that feed there, and 
it is thought that one-half or more of the grass in that state is lost in this 
way. This loss in lowa, and Michigan as well, is not alone through the 
grasshoppers and locusts. Crickets aid considerably, and there are also 
myriads of smaller insects known as leaf-hoppers which are usually over- 
looked because of their diminutive size. Besides these there are dozens 
of other species of insects that are always present in greater or less 
numbers. They all come in for their share of feed though seldom thought 
of or considered in estimating our loss. As it is larger and more conspicu- 
ous and so more easily seen, the locust is usually held accountable for the 
whole loss. The loss of crops is more noticeable in a dry season. The 
tendency of such a season is to favor the development of locusts, but the 
work becomes more apparent largely because the plant is unable to recover 
its loss so readily as in a more favorable season. 


REMEDIES. 


Owing to the large area over which the locusts and other-grass feeding 
species are found, the suggesting of a remedy is made rather more difficult. 
The use of remedies in the usual limited way is entirely impracticabe and 
it is only by the means of some inexpensive, wholesale destruction that we 
must look for relief. 

Molasses and bran makes a very attractive morsal for locusts, and a little 
arsenic mixed with the two and sprinkled through the fields where the 
locusts feed, is reported from some badly eaten districts as being a very ~ 
good means of ridding the fields by killing the locusts by the thousand. 
Such means might be used in the oatfield, meadow or cultivated field, but 
not where stock is pasturing. 


Fig. 2, ‘‘ Hopper dozer,” for catching locusts and similar insects. (After Smith.) 


' The best and most certain method is to collect the locusts mechanically. 
The best means of doing this is by a collector known as a “hopper dozer.” 


*Bulletin No.13, lowa Agricultural Mxpérinient station: page 95. 
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It is made of light sheet iron ten to fifteen feet long by about three feet 
wide. The front should roll up half an inch or an inch to give a smooth 
face, while the back should be from six inches to a foot deep and side 
pieces to correspond. The inside of the pan should then be coated nearly 
half an inch deep with coal tar, and with a rope attached on either side 
the dozer is ready for use. Two persons can easily run such a pan, but 
horses may readily be attached to a larger one. The principle is all that 
is necessary to suggest and then each one can arrange details to suit the 
occasion. Whatever is used to draw the hopper dozer should be at either 
end, else the locusts would be driven each side before the tarred pan 
reached them. Of course at the approach of the machine the locusts leap 
and usually alight on the tar. The winged ones may fly entirely over, 
and often a stiff wire or stick placed a few inches in front of the dozer 
will help, as the plants will be stirred and start the locusts up sooner and 
drop them where desired. If very numerous, the insects will soon cover 
the tar, so that an occasional new supply will be needed. It is best of 
course to use the hopper dozer on the locusts as soon as they are noticed 
in numbers. At this time they will not be full fledged and can be caught 
easier. If they are mostly winged ones, fewer would escape if taken in 
the cooler parts of the day when they are not so active and are more apt 
to hop than fly. For pastures, and meadows with short grass, no runners 
are needed under the hopper dozer, but for peppermint and such plants 
that are higher and more tender, runners that will raise it high enough not 
to break the plants may be easily put on. They can be placed so as to 
run between rows at any distance desired. By going over the badly 
affected fields in this way several times at short intervals, a great deal is 
saved at aslight expense. At the Lowa station it is estimated that even 
where all the help is hired, the expense of each collecting does not exceed 
ten cents per acre.* 

A good deal may be done in the way of prevention by plowing and cul- 

tivating land known to be breeding ground for the locusts. Many of the 
ege cases are broken by plowing and working the soil, and the eggs are 
- much less liable to hatch. Should they hatch, the young are unable to 
penetrate soil well packed over them, and for this reason thorough culti- 
vation with frequent rolling of such fields is to be commended. Dead 
grass, rubbish, etc., serve as a winter protection and should be cleaned up 
or burned in the autumn. 


G: Cx DAVIS, 


THE HORN ELY. 


Haematobia serrata. 
ORDER DIPTERA. Famity MUSCID®. 


A small two-winged fly that is likely to appear in swarms on stock this summer and to be very 
annoying to them by its bite, causing them to lose in flesh and flow of milk. 


The spread of this stock pest over the State this year seems certain. 
Less than five years ago it was unknown to the United States. In the fall 
of 1887 it appeared in southern New Jersey, but was not numerous enough 


*Bulletin No. 14, of the lowa Agricultural Experiment Station, page 172. 
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to attract special attention till 1889. Since that time it has spread 
throughout the eastern part of the United States and from the Gulf of 
Mexico into Canada. It reached Michigan late last season and was 
reported from Manchester and several other places in the southeastern por- 
tion of the State. The rapidity with which it spreads is wonderful. As 
many of the stock farms will probably receive a visit this season a knowl- 
edge of the fly and its habits, along with the best means of thwarting 
severe attacks, will be opportune. 

For a thorough study of the habits and life history of the fly we are 
indebted to Dr. Riley and his assistants of the Department at Washington, 
D. C.,* and to Prof. Smith of the New Jersey Statson,t who both investi- 
gated it independently and have suggested about the same remedies. 


Fic. 3. a, egg; b, imago; c, head from the side; d, mouth parts. The line at the right shows the 
natural size of the fly. All are greatly magnified. (After Smith). 


The name horn fly is given this species because of the habit of settling 
on the base of the horns when resting. When very numerous the flies © 
will cover the base of the horns for several inches so completely that they 
cannot be seen. This habit is especially noticeable in the early part of the 
season. But little if any injury is done by the fly while here, except by 
its presence to keep stock that is inclined to be nervous, in an uneasy con- 
dition. The real worry and harm comes when the flies are feeding on the 
stock. They bite quite like the mosquito, pierce the flesh by the use of a 
find lancet, shown at d (Fig. 3), and then sucking the blood through the 
tube or sheath. A small amount of iritating saliva is secreted in the 
operation and this causes congestion around the wound and probably more 
pain than the piercing. While in the act of biting the flies bury them- 
selves in the hair with the wings remaining spread as shown in the cut. 
This is very characteristic of the fly. It enables them to rise out of dan- 
ger very quickly should the tail or head be thrown in that direction, but 
they are back and at work again as quickly as they left. When numerous 
the effect upon thin skinned stock is to set them almost frantic; while 
others may not mind it nearly as much. The tendency upon all, however, 
is to reduce them in flesh, and with dairy cows to also decrease the flow of 


* Insect Life, Vol. IT, pp. 93-108. 
+ Bulletin No. 62, of the New Jersey Agricultural Experiment Station, Nov., 1889. 
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milk. It is said that the flies confine their attacks solely to horned cattle. 
If this is so, it is quite a point in favor of dehorning. 


THE FLY. 


The Horn Fly is an introduced species probably brought over from 
Europe along with some importations of cattle, but just when or how is 
unknown. In size the fly is only about half as large as the common house 
fly (Musca domestica) which it resembles closely in a general way, but 
differs in many minute points. It isof a nearly uniform dark ash gray, 
almost black, while the house fly has distinct gray bars on the thorax 
and flesh colored patches at the base of the abdomen on either side. There 
is still more of a difference between it and the common cattle fly (Stomoxys 
calcitrans) found feeding on the legs and other parts of the cattle later in 
the season. This latter is about the size of the house fly and has a light 
dusty gray appearance with darker bars on the thorax and seven dark 
spots on the abdomen. The horn fly will most usually be recognized at 
once by its peculiar habit of appearing in swarms and in feeding with the 
wings spread, but should this and the brief comparison with the other two 
common species be insufficient, the following original description by Dr. 
Williston may aid and so is given. 


“ Male.—3.5 to 4 m. m. Sides of the front gently concave, in its narrowest width 
about equal to one-fourth the length of the front from the foremost ocellus to the base 
of the antennz; in the middle a narrow dark brown stripe; a single row of slender 
bristles on each side. Antennz brownish red; second “joint slightly tumid; third joint 
a little longer than broad, with its inferior angle rectangular; arista swollen at base 
(which is black); the pectinations long. The narrow sides of the front, and the still 
narrower facial and genial orbits, silvery gray, with a slight yellowish cast; facial fove 
and cheeks blackish, the latter clothed with yellowish hair. Palpi black, the inner 
surface and immediate base more yellowish; gently spatulate in shape, nearly as long 
as the proboscis, and extending two-thirds of their length beyond the oral margin. 
Mesonotum sub-shining black in ground color, but mostly concealed beneath a brown- 
ish dust, and with only faint indications of stripes. Dust on the pleura more grayish. 
Abdomen with similar dust; in the middle with a more brownish, sub-interrupted 
stripe, and narrow dark posterior margins to the segments. Femora black or very deep 
brown; first two pairs of tibiz and tarsi brownish yellow or luteous, the hind tibize and 
tarsi blackish brown; hind tibiae on the posterior surface with noticeable, erect, sub- 
apical bristles; hind tarsi about as long as their tibia. the first three joints widened 
from base to tip of each, so as to form a distinct serration on their inner acute angles, 
each of which terminates in along hair. Wings witha light blackish tinge (due to 
microscopic pubescence), the immediate base yellowish; first posterior cell rather 
symmetrically narrowed, to terminate broadly at the extreme tip of the wing. 

“Female.—Front straight on the sides, its width about equal to one-half the distance 
from the foremost ocellus to the base of the antennz; the median deep brown stripes | 
about as the lateral pruinose portion. Palpi yellow, with the margins and tips black- 
ish. Legs more yellowish; hind tarsi regular; pulvilli and claws small.” 


LIFE HISTORY. 


As far as known, the fly breeds entirely in manure fresh from the stock. 
The depositing of eggs is described in Insect Life (loc. cit.) as follows: 
“As the operation commenced forty or fifty of the flies moved from the 
flank to the back of the thigh near the “milk mirror,” and at the close of 
the operation they were seen to dart instantly to the dung and to move 
quickly over its surface, stopping but an instant to deposit an egg. The 
abdomen and ovipositor were fully extended and the wings were held ina 
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resting position. Most of them had left the dung at the expiration of a 
minute. Every individual had returned to the cow, however, in a little 
over a minute.” This transpires mostly late in the forenoon, and as high 
as three hundred eggs have been found in a single dropping. The eggs 
hatch in about twenty-four hours and grow into yellowish white footless 
larvee, three-eights of an inch in length, tapering gradually to a pointed 
head. They then shrink into red-brown barrel-like pupe, and later appear 
as a fly, completing the cycle of life in from ten to seventeen days. In 
this way it is estimated there will be at least eight generations through a 
season. With such rapid reproduction, it is easy to account for the sud- 
den appearance of such great numbers. 


REMEDIES. 


So far preventatives or repellants have been found to be preferable to 
substances that will kill the flies. Greasy substances of almost any kind 
prove to be the best preventatives. Dr. Riley says, ‘““A number of experi- 
ments were tried in the field with the result that train oil alone, and train 
oil with a little sulphur or carbolic acid added, will keep the flies away 
for five or six days, while with a small proportion of carbolic acid it will 
have a healing effect upon sores which may haveformed. * * * Train 
oil or fish oil seems to be more lasting in its effects than any other of the 
substances used.” 

“X. O. Dust’? is recommended highly by Prof. Smith (loc. cit.) for 
killing the flies by keeping the cattle well dusted with it. 

The most certain means of destruction is to kill the flies in the early 
stage. This can be accomplished by throwing a shovel full of lime or 
land plaster upon each dropping made by the stock. They will be found 
most common in shady places that the cattle frequent, and by treating 
them in this way once in two or three days, while the dung is yet fresh, 
the fly will be destroyed in large numbers while still in its infancy. 

Prospects are that if we can stay the fly off for a few years, it will then 
not trouble us so seriously. The following recently received from Prof. 
Smith is encouraging. ‘For the past two or three years the Horn Fly has 
been no more troublesome in this state (New Jersey, where it first 
appeared) than the ordinary cow fly, Stomoxys calcitrans. It is in new 
localities that it seems to be most troublesome, becoming gradually less 
abundant after the third or fourth year.” 

G. C. DAVIS: 
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THE SOILS OF MICHIGAN. 


No. 99.—Chemical Department. 


No state in the union has suffered more in reputation from false state- 
ments and ignorant misrepresentation than Michigan. At the time of its 
first settlement, to the popular apprehension the far-off and unknown 
Michigan was only, and would forever remain, the home of the wolf, the 
Indian and ague. By the white man it was uninhabited and uninhabit- 
able. Ina report made to a religious body in regard to the feasibility of 
establishing missionary stations in order to christianize this heathen wild, 
it was stated that the project was impracticable, “ because only a narrow 
strip along the border of the territory was inhabitable, the interior being a 
vast and impenetrable swamp.” 

In his address at the laying of the corner stone of the new capitol in 
1872, Hon. W. A. Howard made the following extract from the report of 
the surveyor general of Ohio, bearing date November 30, 1815: “The 
country on the Indian boundary line, from the mouth of the great 
Auglaize river and running thence for about fifty miles is (with few excep- 
tions) low, wet land, with a very thick growth of underbrush, intermixed 
with very bad marshes, but generally very heavily timbered with beech, 
cottonwood, oak, etc.; thence continuing north and extending from the 
Indian boundary eastward, the number and extent of the swamps increase, 
with the addition of numbers of lakes from twenty chains to two or three 
miles across. Many of the lakes have extensive marshes adjoining their 
margins, sometimes thickly covered with a species of pine called tamarack, 
and other places covered with a coarse, high grass and uniformly covered 
from six inches to three feet (and more at times) with water. The mar- 
gins of these lakes are not the only places where swamps are found, for 
they are interspersed throughout the whole country, and filled with water, 
as above stated, and varying in extent. The intermediate space between 
the swamps and lakes, which is probably near one-half of the country, is 
with a very few exceptions a poor, barren, sandy land, on which scarcely any 
vegetation grows, except very small scrubby oaks. In many places that 
part which may be called dry land is composed of little short sand hills, 
forming akind of deep basins, the bottoms of many of which are composed 
of marsh, similar to the above described. The streams are generally 
narrow and very deep, compared with their width, the shores and bottoms 
of which are (with a very few exceptions) swampy beyond description; 
and it is with the utmost difficulty that a place can be found over which 
horses can be conveyed. 

“A circumstance peculiar to that country is exhibited in many of the 
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marshes by their being thinly covered with a sward of grass, by walking 
on which evinced the existence of water or a ver y thin mud immediately 
under their covering, which sinks from six to eighteen inches from the 
pressure of the foot at every step and at the same time rising before and 
behind the person passing over. The margins of many of the lakes and 
streams are in a simular situation and in many places literally afloat. On 
approaching the eastern part of the military lands towards the private 
claims on the straits and lake, the country does not contain so many 
swamps and lakes, but the extreme sterility and barrenness of the soil 
continues the same. Taking the country altogether, so far as has been 
explored and to all appearances, together with the information received 
concerning the balance, it is so bad there would not be more than one 
acre out of one hundred, if there would be one out of one thousand that 
would, in any case, admit of cultivation.” 

From the number of persons who have continued to decry Michigan in 
whole or in part it would seem that the surveyor general of Ohio had a 
large family. But as settlers poured into the new territory they were sur- 
prised and delighted to find, instead of impassable bogs and sterile sand- 
hills, a region of wonderful beauty and fertility. Thus one county after 
another was rescued from the supposed dominion of chimeras dire, and 
pronounced to be the best farm lands on which the sun shines. But who 
shall say how many persons have been deterred by such ignorant and reck- 
less assertions from making their home in the best state in our union? 
Sin drove the first pair from the primal Eden, but ignorance has barred 
out thousands of their children from many an earthly paradise. 


GEOGRAPHICAL POSITION. 


When we cast our eyes upon the map of our country we are struck with 
the unique position which our peninsula occupies in comparison with other 
lands in the same latitude and mark how Nature clasps with her protecting 
arm of water the “ beautiful peninsula”’ and pours out the vast “ unsalted 
seas” a rampart against the cold. Its geographical position and surround- 
ings point it out as eminently fitted for productive industry, while its 
easily available water carriage will save it from the blighting influence of 
monopoly in transportation. The watered-stock of railways find more 
than a match in the water ways of our system of lakes, drowning out 
monopoly of transportation. Michigan is planted on the highway of 
nations—the highway of commerce that must last “as long as grass grows 
and waterruns.”’ Such a region must occupy a prominent position in the 
world’s industries and commerce, unless these exceptional advantages are 
offset by unusual disabilities. 


LUMBERING VS. FARMING. 


The vast wealth of Michigan in lumber has so filled the public eye that 
it could not see the greater wealth of its soil. Men seemed to assume that 
the better it was for lumber the worse it must be for agriculture—as if a 
soil that could sustain such a wonderful forest growth must be incapable 
of growing anything but wood. Asa consequence men seeking for new 
lands to make new homes have turned their back on rich soils, well watered 
lands, ready markets, available transportation, schools and churches, 
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security and civilization to seek in the far west their resting place amid 
the alternate parching’ heat and deadly cold, and the wild disorder, discom- 
fort and insecurity of border life. They reached for sunset and grasped a 
shadow. The great mass of these restless wanderers have rejected Michi- 
gan for a home because they were ignorant of this region—of its soil, pro- 
ductions, capabilities for cultivation, and it adaptedness to make desirable 
homes. 


~ 


ANALYSIS OF MICHIGAN SOILS. 


Desirous of obtaining reliable data for estimating the value of our soils, 
I sent out a circular fifteen years ago asking for representative soils from 
all the counties of the State, for chemical analysis, calling for soils that 
would be fairly representative of the locality, and not soils of exceptional 
quality. In response to this circular, thirty-one samples of soil were 
received, analyzed and the results of analysis published in the report of 
the State Board of Agriculture for 1878. Some attention was also directed 
to the physical properties of the soil, especially as related to water. 

When chemistry was first applied to agriculture, it was supposed that 
the greatest benefit which chemistry could confer upon agriculture was to 
be derived from the analysis of the soil. The striking results which Sir 
Humphrey Davy obtained by analysis of a soil, barren from excess of the 
sulphate of iron, and the removal of the barrenness by adding lime to 
decompose the sulphate, confirmed the impression of the signal benefit to 
be derived from a chemical analysis of the soil. It was supposed that the 
fertility of any soil, the kind of crop it was fitted to raise, or the material 
which must be added to the soil to develop its greatest productiveness, 
were each and all to be determined simply by a chemical analysis of the 
soil. These extravagant expectations have not been realized. It was found 
that chemical analysis will not always distinguish between a fruitful and 
an unfruitful soil. A soilmay be unproductive for physical reasons, though 
it may still contain all the chemical elements of fertility. The complete 
failure of Liebig’s mineral theory of manures when put to the test of 
experience rang the knell of mere soil analysis. 

But if chemical analysis failed when so much was demanded of it, we 
are not to go to the other extreme and conclude that because it is not good 
for so many things it is good for nothing. Chemical analysis of the soil 
is of value in determining whether a soil is capable of fertility or the con- 
trary; also in determining the measure of its possible fertility. There are 
certain ash elements which are absolutely necessary for plant growth, in 
the absence of any one of which vegetable growth is impossible; if the 
supply is relatively limited, plant growth will be limited correspondingly. 
If all the ash elements are present in sufficient amount and in available 
form, such soil is capable of fertility. Hence, chemical analysis of a soil 
is of importance in determiniug possibility of fertility and of the relative 
fertility which may be secured under favorable conditions. 


CLASSIFICATION OF MICHIGAN SOILS. 


No minute and technical classification of soils is attempted. The soils 
are classed rather for their agricultural uses than their chemical composi- 
tion; the geographical position and climatic conditions in some cases 
affording a basis for classifying, e. g., the peach lands. 
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A word of explanation in regard to the meaning of the tables of analysis 
may be proper. To any one not familiar with agricultural chemistry, such 
tables will appear very dry and uninteresting, or even unintelligible. In 
these tables sand and silieates, alumina and oxide of iron make much the 
largest part of most soils. Everyone is familiar with sand; alumina is the 
basis of clay, and oxide of iron gives the brownish color to most soils. The 
great bulk of nearly all soils is made up of sand, clay and oxide of iron. 
Alumina is never found in the ash of cultivated plants; a certain amount 
of silica and oxide of iron is found in the ash of all plants; but the great 
mass of these materials as found in the soil is in large excess of the 
demands of the plant, and is of no worth in the chemistry of plant life; 
they are the mechanical agents of the soil, and are of worth mainly from 
their relations to temperature, moisture and the mechanical support of 
plants; their chief office in the soil is physical and not chemical, rendering 
the soil light or heavy, porous or retentive. The organic matter of the 
soil, besides furnishing a supply of combined nitrogen, is valuable for its 
physical relations to temperature, moisture and porosity of soils, and 
because it is an active agent in securing chemical changes in the soil, 
bringing the reserve elements of plant growth into active form. 

The numbers attached to the following analyses refer to sample 
bottles of soils placed in the exhibit of the Experiment Station of the 
Michigan Agricultural College in the World’s Fair, and to coresponding 
sample bottles in the Michigan State Exhibit in Agricultural Hall and 
one other set of such bottles at the Michigan Agricultural College. By 
referring to these sample bottles the reader can find the soils as well as 
learn their chemical composition. 


Il. Wheat Lands. Nos. 1 to 9. 


A large part of the soils of Michigan are well fitted for the growth of 
winter wheat, and it might seem invidious to select any portion as wheat 
lands in particular, but the four southern tiers of counties are so specially 
adapted to this crop that they may be called the wheat belt. 


No. 1.—River Raisin Bottoms, Deerfield,| No. 2.—River Raisin Bottoms, Deerfield, 


Lenawee, County. Lenawee Co. 

Selected by Geo. H. Kedzie. Selected by Geo H. Kedzie. 
Forest Growth: Ash, Baswood, Hickory, | Virgin soil. 

Black Walnut, Oak, etc. Timber: Ash. Basswood, Black Walnut, 
Soil cultivated forty years, without] Oak, etc. 

manure. Sand and silicates__2. ------=_-- 1-2 (6242 
Samoan silicates=.. = 2 eee ae ee DS a AMUN. - | ee eee 10.64 
AMIN AY se ye ee Sy 2 648 (Omide of iron 2222-2 ee eee 
Oxidevorron 0. 628) ek te ee AGO IMO) = 3.) 2 2 | ae ee ee 2.10 
Papen kee le wil DS eee a eRe NOS Ie -_ 218s ae ee 
NVR OTTO ee ete sk te a ee Potash «sa 2k Se ee eee 2.05 
Rotashwee 22 2" Na Re EU Se Soda too SUE ON eee eee ae 
DOUG ee eee We ee OOM Sulphuric acid: Be sees ores ee 24 
Sp MUTICAACIdes 8 ee 32 senoOsphoric acide-2s. 2-2 seen eee oe AL 
Phosphoric acide se"). = 85s See 40)Organic matter containing .37 
Organic matter containing .42 WZNitrogen..* 2243 Sk Saar see 9.39 

INTGrOv en fs ee to oe oe ee LOOT Water) a a2. ' te tae es Sees 6.08 
Wiitorsn sc. RNa god 2 WAM ——— 

~ Capillary capacity for water, 61.20 

Capillary capacity for water, 65.60 
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' No. 3.—Burr Oak Wheat Lands, Saline, 
Washtenaw county. 


Selected by J. S. Wood. 
Timber: Burr Oak. 


Sandland ‘silicatesseen moose on ose 81.00 
PAUSE ec ates he ae ns eee ee 5.23 
Oxide OLrirOn ee ese eee eee 52) 4.66 
Nee ae eee woes et 1.28 
NEESER TST ea a ay .86 
TE Pare TEt Noa pam ee he Se A a Re 1.18 
SOG fs se ee Eee Weert ees see 19 
Bane ACId we ne ele eS A2 
POsnNOnMGnCcines 25200) 22 el 40 


Organic matter containing .11 nitro- 


Capillary capacity for water, 36.30. 


No. 5.—Prairie Soil, Volinia, Cass Co. 


Selected by M. J. Gard. 
Soil has been cultivated for thirty years, 
has been plastered. 


Sandan silicatese-2 . 4. oe ae 75.74 
PANIIT Ae eee ee met AN yg eee 4,20 
OxiGgerofmiron se oy oe 5.46 
ADIT © eee eee Ra SU eu 1.38 
IN Lever ISTE eee Papeete ae Ce ST fe 56 
eras tie ewe es OEE ce Pes etd 1.10 
SSCL EA ARSON rE Pa cer bes ale Boa LAS 
Sulphunicvacid ess a5 yee se ie ea 18 
ROSPHOric acid serene ue ite bee) oo 
Organic matter containing .21 nitro- 
One ee te Mead wee pera TS TBO 
Wii tO eee we, see SMe Pad acre See yee > 3.10 


Capillary capacity for water, 50.55, 


No. 7.—Garden Soil, Agricultural College. 


Shlected by R. C. Kedzie. 
Timber: Oak, beech, maple, elm, cherry 
and sassafras. 


Sands and silicates. soe ase eee 85.37 
POULIN IR cates em es Ge err es es ae Er 4.53 
Oiler OF 1TOn aoe eee aN 1.81 
ries ete PS he Be Sicaecsernlge ase Bi Te 22, 
Ms Tesla oe Sather saan elena & 59 
HEX UAS hee 8 Fe NE ee ae Sead .85 
Soca weet s Soo 5 EY ee pe Se SU, 
Sulphuricvactd 22) sa25ec eae ee 23 
hOsphoricacid ik. 2 ai. een eee .30 
Organic matter containing .16 nitro- 

PONm er eM 4 oS abe ee ees 3.14 
WWiatermesier ea. t Pht iit! Pee 1.55 


Capillary capacity for water, 39.60. 
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No. 4.—Prairie Soil, Volinia, Cass Co. 


Selected by M. J. Gard. 
Soil has been pastured but never culti- 
vated. 


Sand: and silicatesse 2528 sees see 63.77 
AN iminia Sees ee ea re 
Oxide of ironies. 5. SeiGs See eee aye a 
Regie 8) 3 2 ae 2 See ee 2.02 
Macnesiag ie) 30 t te ee .66 
PO CAS ieee eee ne Pe F fe es RE At 1.18 
SOGdaLo een ho La Sel) CLAN oan 56 
Sulphuriciaciduss 2 -sas= seers 13 
IPhosphoriciacidie. 222.2857 2) See 44 
Organic matter containing .23 nitro- 

POT RE nh nine A eT a eee 5 eee 12.30 
WWE Ba a SE Pog pe 9 RIK ch 10.19 


Capillary capacity for water, 73.20. 


No. 6.—Bottom iands of Tittabawassee. 


Selected by Geo. F. Ball. 
Timber: Beech, maple, oak and basswood. 


Sandandisilicates: 22s 2a ee 67.20 
AV UNI Bee as Ral oe SA aes 6.31 
Oxideroksinontns ss nas ssn ee ee aol) 
Wim te ee oe Bet oh 1.64 
Magnesiangc = ait 53 Sees tea heey ee 1,23 
Potashiess ar epg ai ee Sa 1.85 
Soda ee el ea ee eae AMP 
Sul piurichacic= =a a oe B30 
iPhosphoriciacids2 seuue aa =e eee 49 
Organic matter containing .22 nitro- 

CONh Mapa ne ae Cee EE A ee Se 7.48 
Wia ter str ak ite) ieee ae eee anaes 4.00 


-| Capillary capacity for water, 51.40. 


No. 8.—Clay Soil from Vineyard Agri- 
cultural College. 


Selected by R. C. Kedzie. 
Timber: Oak, maple, beech and elm, 


Sandandisilicates® =e eae eee 65.48 
VAT aes ee ee a es RT GU) 


OXtGelO LALO Te eee 6.40 
meet oe eee eS Sire ee ee 1.28 
MWiton sia 2228 einenacts heed The Ea senpe 89 


Petas he tate es AN Cy a hit SS ey 
Socata: rae AST tee eee) SR EEG 
Sulphuric aes 2 tetas Mat res ee 25 
IPhosphoricracidies soe wee sess ee Al 
Organic matter containin 11 nitro- 

POWs eis aes eed bes Ts 4.10 
Wiatoresuete ki ptt mS 28 NI Jee 2.98 


Capillary capacity for water, 59.15. 
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No. 


Selected by R. C. Kedzie. 
Timber: Oak, beech and maple. 
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9.—Loamy soil from field No. 8, Agricultural College. 


Nana anc isiicates: Jt. Reet cer so eee ee ee os eee 74.65 
INI Te sels) Se et Cee eee S'S SR ee ee Se 9.66 
WO riderot: Tron Ae. ees Se Feet tae 2 SCR ee ook oe Se eee ee 
Pee 2 es et Sais by a |S 2 Oe ee Le ee 1.46 
Wid PNOS Reet ee eek ya ee Se Sty ee er ee 43 
POLAR Ste Be te wae, aioe st Be Le Pe een eas Sy Aes ee ee 1.97 
OGM pe scke no he Ain Leal LE oA oe empresa eee Las 
DulphuTich acids. ot. Le he 28, oe ED ee Sed a a eC 
Phos pHOriGiaCic As hs fo NAST | Leen Sa dN ee ae ee sail 
Orcanic-mattercontaming, 12 nitrogenseeeees o 8. Le ee ea ee eee 4.66 
Wier GOT eae oe eels ad sd No er pees on oo ae ee 1.25 


Capillary capacity for water, 43.50. 


II. Peach Belt. 


The conditions that determine the successful cultivation of the peach 


in our State are climatic to a large extent. 


Yet the peach thrives best, 


and produces fruit of finest quality on light, porous soils which are found 


in abundance along the eastern shore of Lake Michigan. 
good quality is produced on some of the heavy clay lands found in this 


belt. 


‘No. 10.—Peach belt soil, 

VanBuren Co. 
Selected by A. S. Dyckman. 
Timber: Hemlock. 


South Haven 


DandiwanG Silicates = 222-2222 87223) sand. and: Silicatest=_= 22-22) ase 87.32 
PANIIT aie Sel) a cont ae es Fe ee ee 28a -AlGmina =. 2 ee ee 
Oxiderctlrony 222 2 ete ee hoot @xide of Tron: #252 se ae 
Nee ee ere ected PR La POS ING Le — |. RENN ene a eine 62 
Wiaganeaiaes: see itp 50 2 is Te ene ee 46 Maen Osia. 2 0s 22 eee ee ee 28 
potash ees sla) et lees ee eee ar ee sSai|Meouashy | * 22, 28 See eee 2 ee .90 
S070 tar 8 hats SO RS A a geared ODOUR. Se ob et ee eS ee 63 
pwlpaumey Acid. me: 2 ier sks 2) (sulphuric Acid 52. fee 10 
IZGOSDHOLIG sACIG*= (2) Sy as lose hOsphoric A Caldas... =a ae 23 
Organic matter containing .07 nitro- Organic matter containing .12 Nitro- 
Ronee Roe es es tee eae eR CON. ts 2 a Ree ein Se eee 3.78 
Wie beresathe Cri esrroniee Oe EE Ln ek DOS WV aten 2. | 2. 2 a ee eee 55 
Capillary capacity for water, 44.70. Capillary capacity for water, 45.55. 
No. 12.—Soil from Eden, Mason Co. | No. 13.—Sandy Loam, Eden, Mason Co. 
Selected by C. E. Resseguie. Selected by C. E. Resseguie. 
Timber: Hemlock, intermixed with Hard |Timber: Hardwood, mixed with Hemlock. 
Wood. Sand and Silicates________---- ---_- 75.27 
DAndand SiuiCatese= = Lee 222 OD aS AMM INa. = 2 ee ee eee 6.93 
PARTI Bee ee atk Sy ee es EE DODO ide TOL ehPon 4 se eee 6.10 
Oxides ron se ole. see eS ile BE ARDS I MoM 2 toa RE Pi eee 
iD ieeysek Se A eS ee ee ew IGG Magnesia: <9 {tt ee See ee 89 
Tree GST eas SR ea co is te Se po HD Potash} 2. bs eee 2.10 
Abas emer ee als 28 FOO 8 MODIS OG Bs. 22 oie OU). ee ae 90 
UM eee Deed eS ne ae Wey Sulphuric “A Gid_-2..5-4) eee 22.55) 9g POET 
mulphairic AGid = o9..-2 2s 2 ees STOWE hOsphoric. AGid «2322.45 eee .30 
Phosphoric wACid===- 528s = see .22| Organic matter containing .09 Nitro- 
Organic matter containing .03 Nitro- Gen... 2c R i 2 ee ee ee ie 
(02) TRE A lS Oe, So ed Rg eae ee SSG Wa bOr tv ee ee 2.92 
WV boss ee epee, ere) Fe er Ae 27 — 


Capillary capacity for water, 32.40. 


Yet fruit of 


No. 11.—Soil from Chase, Lake Co. 


Selected by J. Brown. 
Timber: Maple, Elm, Hemlock, Basswood, 
ete. 


Capillary capacity for water, 42.85. 
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No. 14.—Soil From Evart, Osceola Co. 
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No. 15.—Pine Land, Colfax, Mecosta Co. 
» Selected by F. York. * | Selected by Fitch Phelps. 
Timber: Hardwood, mixed with ‘Pine and | Timber: Heavy Pine Forest. 

Hemlock. Sand and’ Silicates. 224-25. be 75.54. 
anc Gliel SLUCADESS Pelt ss sess Sa;60' Admin as Sie ke. Seek yeaa ee 10.62 
FWY aan: Yale eg CE De Se ae B10) Oxide of iron aaa ae aan a 3.80 
Wineiot icone ss ators ey et Ol, Stee, |e 2 oe I ee ae 94 
ine a een eee esc | FeSO Marnesia):2. OU ls ee aS 
Mid oniC sla ee aera ee ner ee tS OS Potash suk ois 2G teks 2 eee 1,96 
FO GAS Ii, Meee ee fae eee Biers ht D ys LO (Sodanacce2 oe Say 
Sacre ee eee emt EE) WE 28 1 5479.50 | Sulphuric: acid s+... bea 26 
Pep num yacre ae ee ae ee 72) Phosphorie acid)... 22.2 ee A4 
IMOSspPHOricyacidie eae Se .29| Organic matter containing .12 
Organic matter containing .07 Nitrogen: 2: Phra te ek eee 2.97 

ENERO MON eerie yee ce NEUEN) ho 3B. OG W ateniet eloks RRie tee avait As A Oe 1.44 
AV DUNST pepe A aS ee Re 1.24 ——— 

= Capillary capacity for water, 45.40 
Capillary capacity for water, 45.80 


No. 16.—Hardwood Lands, Big Rapids, 
Mecosta Co. 


Selected by G. W. Warren. 
Timber: Beech, Maple, Basswood. 


76.00 


No. 17.—Hardwood soil, Sherman, Wex- 
ford Co. 
Selected by H. D. Griswold. 
Timber: Maple, Rock-elm, Beech, Basswood 
and a little Hemlock. 


Pree RS Mise) > 10.00 | an a eee ae ea on oe pe 
pee ee ee a | Osta ontipnl Gun aes 2.10 
IMIOR ays 2 s/t) BMY. TO ee 49 a aa Rein eee, +i ee oe 
[25) FTEs a tae ea 180 \ a5 are kip ee a a Jae "93 
ote speca Seem rare Meee mE LG oda RNIN (i ig aloe a EON 34 
LUMI CHACIC vas yet pee meen Ts 24 SY peerhea der gears SORT Rca os = i: 

Ete pitCrio! avid: 9 21 oe S38 | Oe eign ea a 15 
Organic matter containing .10 Nitro- Pee Organic matter containing 11 Nitro: ; 
Pee me ee | gene ee 3.26 

BOR alae Want apo eye mi ta |) Wiatersmeer en oo oe ae 86 
Capillary capacity for water, 43.80. Capillary capacity for water, 44.00. 

No. 18.—Soil from Lake City, Missaukee Co. 

Selected by L. A. Barker. 
Timber: Beech, Maple, Elm and some Pine. 
Rae ABCESIN Gates eee. eas ets od Nee ON oe Ce ee ee 69.39 
SSE SEITETIV DED) 5 Ok RN a OS ee STs  e r Y E MDn S ae OT 8.35 
rca ONS oe eRe Le ote ot ER ape ye oki Ee eter Se ¢---- 5.80 
LAND. ae Re VINEE bo 5 Rs ot eee Se eh aa ieee et etre ere 15S 
MA CGNETaVE SIP ee oA ee Dis aI eae ae ee a ST ON iS a IRE Yee 98 
LEVOYGVS) A etal RA Ret aS BUEN 5 DN VELIOS ORS EE e e eT SSN CRN ea ue ae SS Rene y. 1.95 
FW 6) Eee ee, eee Mme ieee ne 2g CEU ee. Ne a ah oo Ye teh 1.15 
SDT OTICACidtt us Were ce eenot ites id EY ON a Ve Ly ws 
AROS PHOTIC ACI Cys eect meer nee CT ETF? Me NS REA dul he Se 28 
Oreanic matter, contaimings.Memi trogen, 226 belo 08 ard ye 4.73 
IUD) 5 ee MIE ME NE TES NT aR VT es te aoe Dee Deen SINE Me Bese? 5.38 


Capillary capacity for water, 39.10. 
eile 


The Potato District. 


Numbers 19 to 2i embrace several counties in the Traverse Bay region, 


where the soil is a sandy loam, rich in lime and potash. 


52 


The fall of snow, 
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caused by proximity to the lake, often comes before the ground is frozen, 
and root crops may be left in the ground all winter without injury. The 
porous nature of the soil, the abundance of lime and potash, and the 
climatic conditions all contribute to the production of potatoes of superior 
quality. 


No. 19.—Potato Soil, Grand Traverse. | No. 20.—Potato Soil, Benzonia, Benzie Co. 
Selected by C. F. Davis, Selected by C. L. Northrop. - 
Timber: Beech, Maple, Ash and Rock Elm.)} Timber: Beech, Maple, Ash, Elm, Cherry, 
Sand and Bilidatos: eee woke cu NOR 88.65} ete. 
PAIN eyes Se tate ea eRe Ee 2.95) (Sand ‘and silicates 222-2 22e 4a 90.08. 
OMe vOnsroOn esse ee a 2160 PAtmina.. =. ee ee ee eee 2.86 
par] Oey ete en foe ERIN eye is ae ow Oxide ot irones2 2222-2 See 1.50 
Wiacnesiaveee oi Pine oa fhe ed ae PAM DIINO. sinc ee eee ee Seine a5 
IPOPAS ees tae Se eh. aie RR etes fe AST) 7p INA Ues ord oY ST} im ean es RN By SE a Pil 
SOLO G2). etl Ce be d aeRhS aN es ee i freee Soe obtash (2: 2th iwi. Sa Se ee 1.10 
UL BMUTICNACIG G52 snes eth ey are HAMS OCA | 2 oh ee Se ye ae ee AS 
IEHOSPhOLic acid = ake Pee Se SS ulphuriclacidase2 24) asses 18 
Organic matter containing .04 nitro- IBHOSpPHOLic! acide == eee 2 

Genes mos Mis le oe ete oe 2.05 | Organic matter containing .07 nitro- 
NAYS AS SNES ROL ES Ee a AOR ON Seo see Be es See 2.45 

= WV ALOD 2 ont ah ee a 6 ae 35. 
Capillary capacity for water, 40.20. -—— 
Capillary capacity for water, 39.30. 
No. 21.—Potato Soil, Elk Rapids, Antrim Co. 

Selected by Geo. E. Steele. 
Timber: Maple, Basswood, Elm, Beech and some Hemlock. 
Sanayandisilicaves 2-2. fae Sk fe ee ee 84.68 
PVRUITYN Tae ee Ree 2 2 et Oe ee eA aE ann Dye ee a er 4.82 
Oxi Orore iron wens ae Se eS ee ee A Te ee 3.20 
MGpETYT Oe One aes hy eS SR EE, et i eo TO ae 95 
Wingo mGsiaes 08 she oie) SR 5 Re TG pvt agente) so Sele Le ed ee 36 
LELOUTTVSH Oe 4 (eS Se OSI ue Darina has Pag ae oP 8 Lt oe Oe a Gs 98 
PSC pee pa eft Pent ok aah SL ee ko Se PS ee ye ee 40 
EU HUT CAC eas ee lal Noe ehh eee eS 3 oT ee ee 16 
IBBOSGHOPIC ACIO. cr. eee. YS ko eek Aa eee oS a 
Orgzanicnmatter contamine.08 nitrogenase eens 22). eee 3.14 
Ait RE EASES SE Es SE eee 7 eee se apeeeney ol 65 


Capillary capacity for water, 52.10. 


IV. Jack-Pine Plains. Nos. 22 to 25. 


In the northern central portion of the lower peninsula is a large tract of 
light sandy lands which have been called jack-pine lands, the barrens, the 
plains, etc. It is a light, sandy soil, of a brownish color from the presence 
of oxide of iron, very porous, and little retentive power for water. The 
principal timber is pinus banksiana (jack-pine), scarlet oak, with scatter- 
ing trees of Norway pine and white pine. The subsoil seldom has any hard 
pan, and the water line in the soil is usually from fifteen to thirty feet 
below the surface of the soil. 

The annual fires which sweep over these plains burn up the yearly 
accumulation of vegetable matter, and the soil contains very little humus. 
The small lakes have an abundant deposit of marl of good quality. 

Some experiments have been made to ascertain the possibility of the use 
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of these lands for agricultural or grazing purposes, on the experimental 
farm at Grayling, Crawford county. Three specimens of soil from this 
experimental farm are offered for inspection and one of marl from a lake 
near by. By comparing No. 22, the soil in its natural condition, only fenced 
in and protected from fire for three years, with Nos. 23 and 24 which have 
been culitvated and enriched by plowing under the green crops raised 
without manure (green manuring,) the changes in the physical appear- 
ance and in chemical composition can be observed. The north field (No. 
23) has raised successive crops of spurry, vetch and peas, which have been 
plowed under. The south field (No. 24) has raised successive crops of 
spurry, peas and red clover, all plowed under. 


No. 22.—Virgin soil from the experimental | No. 23.—North field of the experimental 
farm at Grayling. farm at Grayling. 

pandvand silicates) Mo Yet yw ou k 94.97 | Sand and silicates___..______....... 94.30 
emeania rier meer eee! Sw Aa TS AOS) Amina sete vie ee 61 
PestesOtiron 4258002 2 eee .86 | Oxidetofcironi a 1 2 ee eile Ws ie TAT 
nA ET CEERI Sega Ome Sey MAS Oar Meta R20) Psi ts ale 6 2S a UE Ya 24 
ISL GVETO ENEWS ROPE saat Mg TOS 2 ite ea <1 Magnesiawi ree iu 30 lO ws Ee ed Alp 
LAG EEECSY Ogee Np eet 920, | Potash eee sot 5 oe ee abe ee Bs 
SIGE ee Ned ee ey 590") Soda Gens ache sp TE TB 58 
Pepburic acide.) 0 be ee 106 | Sulphuricacidis- 2232 ae ee eae .05 
ROspooric acige 2280 {de Nee 105: Phosphorietacid<_== 22 eee 04 
Organic matter containing .02 Nitro- Organic matter containing .05 Nitro- 

ESI 2 AES 5 I Sle EY SS IAA A Gilet Orn cree Cree oe a is ee eee 2.50: 
\ N/E as 2 ae ne ate ae ee a eee AZo) (P Water ce 4a Sattee fs Ok DE aes ae 20 


No. 24.—South field of the experimental| No. 25.—Marl from the lake, Grayling. 


farm at Grayling. Sand.and silicateses sa. == eee 1.90 
SERUAN CUS IICACS aan Sune uel se OOD." Alumina ter pen ey ee Se ae 14 
NVI Da UA EE AE RS ee i se 2 AD Oxideiokiitonie- aie ys nee eae 10 
Oxiderolmironis PAs lus Lye eaten any Sd! ito pa lal Ops n= me eee 2 ate ae pe pect VD Ae 45.16 
erpatene s S 5 SATO ALy Be ORES hn 30" Maenopiaas tates ol 2 La ae ay 
Win omegiassec 25 al Ube ee see ee De ad: |) Potashvsstdpe 0 is fy Te Dee tea geen ESI 
TEYONIE YS) oh AO eae ns ea hee SON SOC ataeee ein lee 20 eerie Sg ae ha ee 2.65 
POG cymes at | Me AE Sah os 62) |} Sulphunrejacid 22s eae eee 06 
Seip mUric. ACIG:2 2s Ge Ate Wee (05'|.Phosphorice- acid = 265.25. o0 se 01 
ANOS DHOLIC/ ACIGe sh eee hae we we OM KCarbonicgacigensts feel ae lanes ieee 43.10 
Organic matter containing .04 nitro- Organic matter containing .20 nitro- 
Pe raee yer es Ciel ty See ce a See te 2.25 PON a) MET LOT Sal ae ae 5.69 
NAS pe ea I ss St 21s; Wiatencec Wei a af ae Se eae 64 


V. Soils for special crops: Muck lands adapted to the growth of celery, 
cranberries, peppermint, etc. Nos. 26 to 28. 


Of all our kinds of soil, swamp muck has been most conspicuously held 
up to public opprobium. Nothing good was said about it; nothing too 
bad could be said against it. Yet for certain kinds of crops it was found 
the best land in the world, and the fame of Michigan celery has gone 
into every state. 

No one who has tasted Kalamazoo celery will forget its fine flavor, 
which has established its reputation far and wide. Many will look to the 
pear euion of the soil on which it is grown as the typical one for raising 
celery 
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No. 26.—Michigan celery soils: Kalamazoo celery soil from Kalamazoo, Michigan. 


Selected by J. Dunkley. 


Sarid ‘and silicates s.~ 228 001) So Ne et le te nl eee eee 19.16 
PNGUTATYV UTES = | os va Os Meee ae Ue SR rex ed ee ee 
WEIS OL ATOR: «22 acu eee as SE oi ee Re = 2 rh Neg eee 3.94 
Winmme es ee NT Sg PS Se ee ae ef. ne ee ee ne aoe ee 6.09 
Wrapnenia. <2 2: ete ne AL Oe eee Se A SO ee 81 
otas beso fee a's 5 Dek Semen oe ek Se. ott) Lee a eS ee ee 34 
SUCRE ears ee te hy a ee Seep eee tg eR eee 38 
SSP OTIEIG ACI {hs soe os ce REE A! OL oe ee pls! 
PROB DBOMIC BCIG= o> 222-1 SP. 1) Se ae ee eS) ont ke ee 88 
G@arboniGiacid eee ea. fee a el Pe a, See eS ed ee Ep eae 1.95 


Organic matter containing 2:53 nitrogen 22222 2. -- See 82) ae 
Rabon wee seated ES 4 e a ee ees he ee 6.51 


Grand Haven has also become a center for the production of this deli- 
cious and appetizing plant. The extensive deposits of muck near the mouth 
of Grand river afford a large field for this plant. 


No. 27.—Michigan celery soils: Grand Haven celery soil from Grand Haven, Mich. 


Selected by George Hancock. 


Sar CsANGSITCALES po. Saya se See 2 oe ee ee 24.09 
PANIIT See C2 BAI SE oe ee ee Se A NS 5 fis We eee eee I(t 
Oxideroleinon 4-2 2: ee 2 a a eS ee 3 eo eee 3.02 
SB 1) Ge Te eS ey SS Ee SS ne Se eee 2 ee 5.02 
WAS MOST Hes oo sueele) St IG LOLs ee eee etc |. = Te eS ee .62 
IBOvashe is sae Ry OT Es Ld cel eee eee ky. | eR ee ee ee 
OG mete fee er Ue ee As ed Oe Tie. |e 5353 
DLL p hin CeaAC dicks Sees ey Se A eee emer ee P8E 2 a | ae ee 1.04 
iphosphoric#acid = <n. es ee ee eee Ree ee 69 
War Onic TACO ow =. Maha bo se yA Sr ee ae Ls SS a ee 1.05 
Orzanicanatter, containing 2:32 nitrogenase seta 2 - a ee eee 
IVUOD te = Se ee tes hae 52 CR ie ee eee Jel ae ee ee 10.85 


But celery soils are not limited to the lower peninsula. A choice speci- 
men of celery muck was received from the Newberry Celery & Improve- 
ment Co., at Newberry, Luce county. Superintendent H. L. Harris writes: 
“On this soil we have produced the finest celery grown in the State. 
The celery grown here has a fine nutty flavor unknown to the celery 
grown in the southern part of the State. The soil is from sixteen feet to 
unknown depth, and there are thousands of acres of the same character 
of soil in our vicinity. We would also say that during the eight years we 
have been growing celery here we have not had a failure of crop.” 


No. 28.—Michigan celery soils: Newberry celery soil from Newberry, Luce Co., Mich. 


Selected by H. L. Harris, superintendent of the Newberry Celery and Improvement 


Company. 
Sancuanosllicates Gear i0 us Meee a ee See A or ke 
UMD LTT ese SAS a! oe ea, tla Se Aye Bree) ol ee ee, See 2.21 
Oxide of iron Bento PEs Dita, es AS OL a TE 
Wenner o reenter) 2k SO eA a eee te ee re 4,18 
Magnesia-_-__-_---- C7 ad 0h ee RY eS Sk 5 A oe ee TD 


PULP OUTIC FAC ee oo ee eb CS St RS ae a ee 
IPHGAP OTIC MICLOe 2 seek os ak et ee ge ee Se ee 
WarpoOnle TaGia we eam aes 2h kok AR ss ee bh RE Se See a ee eens 1.10 
Organic aatter;containing: 175 nitrogenissas soe. = ea one 
AYE 12) deel et tees Ne Ce a ai ee ae eS Oh! el ae DME Rees emt ley <P EE doy 7.31 
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A comparison of these celery soils brings out the fact that, except in 
the amount of sand and silicates, the composition shows a close similarity. 
The common supposition that oxide of iron is especially injurious in celery 
soils is not borne out by these analyses. Sulphate of iron is very injuri- 
ous, and when more than one per cent is present no valuable crop will 
grow. A specimen of muck was sent here from Decatur which was barren 
from this cause. 


PROPERTIES OF GOOD MUCK. 


In the moist condition, all these kinds of muck have a deep brown-black 
color, the blacker the better; they are friable, easily breaking between the 
fingers, and are free from coarse, fibrous material; they have a pleasant 
earthy smell but no acid odor, and are entirely free from acid reaction. 
When moist muck of good quality is pressed against blue litmus paper so 
as to wet the paper, the blue color remains and no reddening takes place. 
Any muck that will redden blue litmus is unfit for cultivation while this 
acid condition remains. Sour muck is sorry material for cultivation. All 
the specimens of infertile muck that have been sent here for analysis— 
muck that would not grow weeds even—have been of this sour class and 
would turn blue litmus paper red very rapidly. By draining and weather- 
ing such soils by exposing to the action of frost, and especially by the 
application of lime, wood ashes, even leached ashes, the acid condition gan 
be removed and these barren soils made to produce abundant crops of a 
certain class. 


OTHER MUCK CROPS. 


Celery is not the only plant that can be profitably raised on muck lands. 
Cranberry farms have been made on the mucky soil near St. Joseph and 
cranberries of superior quality produced. But success with this crop 
requires a soil free from acid; patches of sterile muck are often found in 
parts of cranberry fields, but in every instance the muck was sour. 

Another crop distinctive of Michigan cultivation is the peppermint. The 
center of peppermint farming and distilling the oil seems to be in St. 
Joseph county. A request was made for a specimen of the muck that pro- 
duced such large crops of the mint but none came. Another letter was 
sent which brought the following reply: ‘ Yours of March 11th received. 
Your first communication was referred to —, of this town, who 
is the largest mint raiser in the State, and who promised me he would for- 
ward the soil desired, but I saw him this morning and he said the ground 
was so frozen that he could not get it without being to greater expense 
than he wished to incur. The facts are that he does not want published 
to the world the benefits of reclaiming marsh land, for that is all there is 
in it. Any marsh land that can be drained so that it can be worked and 
still hold enough moisture to carry the crop through is good enough mint 
soil * * * Icould go twenty rods from my store and get marsh 
soil and send you but it would not be essentially different from what you 
could get on the Agricultural farm.” 

My modest friend, the mint grower, had “oil in his vessel,” but was 
unwilling to “let his light shine before men.’”’ However, a college student 
brought a specimen of the mint muck, but too late for analysis and mount- 
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ing to exhibit at the World’s Fair. 
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It does not differ in appearance and 


properties from the Kalamazoo celery muck, No. 26. 


WE 


General Purpose Soils. 


Nos. 29 to 38. 


This embraces a number of soils found in the central and northern 
counties of the State, which are of too miscellaneous a character to be 


placed in a more restricted classification. 


They are inserted to round out 


the list of Michigan soils that have been analyzed at this college. 


No. 29.—Gilmore, Isabella Co. 


Selected by P. H. Robins. 

Timber: Hardwood. 

Sandiand silicates: 22-25 ee 
FAUT domes oe he ee ee ee pa 


Omidevorei rons: aren ok ees ee) Pe AD 
ir Oe ee Ree PT hel el eke 87 
VION OSI apse as ee Eas ey Re eet 
Opashigare ay eee oo) Yok See ee ie 86 
SOE A ee A NT 2 57) 
SMP HUMIC ACG’ wes ahs ee OS gel 16 
HOSPHOLIC ACN = suse a atu eee 19 
Organic matter containing .08 nitro- 

ors st Sept Se or tae Sk cS 2.35 
\QY DUPE Y ae SO ee eR Fi ti ae 52 


Capillary capacity for water, 49.60. 


No. 31.—Sheridan, Clare Co. 


Selected by J. C. Rockafellow. 
Timber: Pine, hemloch, birch and maple. 


Sand and silicates: 22-25...- 5-52 93.31 
PMU Ape ae ee eee ee ey Me Bae 2.03 
1.40 


IM Byes ee esr Se ate Ne sete LS 36 
Wit aC Sh I EE ee Oe 16 
Eco fere aa es aS a yet Pie oes 54 
DOME ee at el eh tp BE IG 
Sa PMUrICHACICe =. Le Eases es .08 
RGsphoric acid. 2-420" a a =A) 
Organic matter containing .03 Nitro- 

fe sy ahs Sek Dh Ae MESSE i eae er eae Bs | 1.34 
RAV SUbON eet die ry ok Ue it ee Pe 7 


Capillary capacity for water, 43.10. 


No. 30.—Midland, Midland Co. 


Selected by Gee. F. Ball. 
Timber: Beech, maple, oak and basswood. 


Sanavand silicatess.22 225 ae ee 67.20 
Alltiminas.. . . os ies ee Oe 
Oxide’ of irons 2 Ca eee ee 7.91 
Mes 2. Ye tae ee eee 1.64 
Miaenesia .. 22.242 2l See ee ees 
otash\.!: 2. $222 2022 SoS Le ee oe 1.85 
S01 1) ae i er ne RY eg 1.15 
Sulphuric acide 250255. eee ee 30 
IZhOsphoric) acid 2222s. a= ae eee 49 
Organic matter containing .22 nitro- 

ent... bb. Vie ee San cee ee 5.30 
Water. <2. tee ee a ee 2.10 


Capillary capacity for water, 51.15. 


s 
e 
No. 32.—Grant, Clare Co. 


Selected by J. C. Rockafellow. 
Timber: Maple, beech, basswood, ash, oak, 


etc. 
pandsand silicates! 2222 2 2 oe fee 71.45 
NimIing sea ee 6.50 
Oxide of iron. =. 2 sae easels 
Mees == 2. = eee ee ee 99 
Mitonesia 22. 25 bak Seek ek ee Ai 
1270112 '2) 0 ee eee Bare tb URS Be Bee le 1.90 
So@a#.0 3-222 e Pe ee ee ee 
SUlphurichachd 2-4-5 ee ee 19 
IPhosphoric acid: 222 32= = sta .36 
Organic matter containing .16 Nitro- 

[<2] 0\j Sane EPS EIS 2 Big Ve SA ce 5.90 
Waiter, 2 ts Al ee i ee 3.70 


Capillary capacity for water, 44.90. 
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No. 33.—Webber, Lake Co. 


Selected by George W. Townsend. “The 
Plains.” 
Sand: and’ Silicatesia-)-2-22----.=-_-- 92.48 
PRAIA G): Soke te ee yee eemeeemen le 2.00, 
OxideOfiTOM = ste eee esos ole 1.59 
ENING eee eee ee em, eS 30 
IMagIOsIa Siesta eT 30 
oer nee eee te aN Sok rs ste 
SYay6 ed ho ae ee eae 32 
Simphuricvaeidoce. 2-252. 2222S .+ .06 
Phaepphoricnacid.22 2-05 222-0262 22 14 
Organic matter containing .04 Nitro- i. 
SID lige Ly Ae a Ee eee 22 
WS ere OS a ee eee 40 


Capillary capacity for water, 35.30. 


No. 35.—Bay City, Bay Co. 


Selected by Judge Marston. 
Timber: Not stated. 


Sanarand silicates. 2280 =. ee Le 2 82,24 
J (Cur alfa pS ee 4.60 
Omid ovr iron) 222s aes 2.42 
err ee et er Whe Me 1.18 
Won ames ser ted Mod Re ea AG 
PEZCs tra ines es be ar AL Ppa te 1.18 


Ul poTicwaAcldess6". Mies wee ee aS 
IBhOspHOLichacid 522520), a Nae 
Organic matter containing .17 nitro- 


wee ew eee Ke ee ee en ee = ee = 


Capillary capacity for water, 47.30. 


No. 37.—Gaylord, Otsego Co. 
Selected by S. H. Crowl. 


Timber: Maple, Beech, Hemlock, Bass- 
wood, etc. 
Dandeancd silicates. . 282) suk eee 91,92 
PRMITRNY ANY eee en oe a eae 2293 
Oi COn Ob arOns eh ss Se A 90 
TUBS Co Weel 2a as ne do I) 40 
NRO NERI a) pete i. RN ee A 13 
EXO ifs VS) aye ie We ee aN eS 61 


Sos Fe ea ale OU IEEE ie Se ees 2 yas Bee ae .28 
Sul phuricy acid Sees sees wee Ce ees 10 
HeHOSp MOLI GAC Gane e ee eee ee 14 
Organic matter containing .07 nitro- 

(Yaa ON i ie Ra a Ee EE oe erie) 2.20 
OYE? Pe na We OS Pg CUE A ed 39 


Capillary capacity for water. 39.60. 
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No. 34.—St. Louis, Gratiot Co. 
Selected by 8. 8. Hastings. 
Timber: Pine, Beech, Soft Maple, Oak and 
Sassafras. 
Sand and, silicates_.2_=-2---== 225 = 88154 


PACH inert | es ii eee ae eels oe Sn 
'Oxidefofirons to ee Si ees ale 
A LFV a= erepelhs oa See pn ea Mirae Seer aes GORA PS .68 
Mision oslare o> = 3 2we 4 2 iy ee 30 
Potash sa Ua oe ee ee 
Sodass ocd se ee ee ee 
Sulphunichacidtes sss). eee 15 
‘PhoOsphorichacides=] oe) =. ae ae 14 
Organic matter containing .06 Nitro- 

POM th IS AS es ot 2.82 
Wid ters soins sey ee hae ee 41 


Capillary capacity for water, 38.40. 


No. 36.—Greenville, Montcalm Co. 
Timber: Not stated. 


Sangvancksilicates=.6-2 ts Saas eee 85.40 
A damnaty eter a ee ees Soy Ee ee 
Oxidelofironts2.t = 2 foobar EO 
I Diliaoys\ toes a ee ee ne tet pein ty ap 82 
Maonegiay sss cays u)our tyra iene ail 
Potash toe re 2a) ae ee eae 1.13 
Soda as Pe Eee RI es a ed 
Sul phurictacicittss 22 ee ae 
Phosphoricpdcide 2 fs ee es ee .20 
Organic matter containing .10 nitro- 

Pon. shee Oo Sh Le as 8 en ee 
Wiatetnasota sr see Scr ea eee ee 1.43 


Capillary capacity for water, 37.80. 


No. 38.—Tawas, Iosco Co. 
Selected by J. A. F. Scheffler. 
Timber: Hemlock, Pine, Beech and Maple. 
Sandrandisilicatese= 2. a= ae 80.06 


Alumnae ha een sa ees 7.15 
Oxideioriront ts. 283. 22 ea ee 3.53 
1 Fi oXsjiemer es Mente ek eae ae entree tobe Eatin 9 ey 93 
Miaonesia,---eU.-2 Se ae ae eee 36 
Potaslayee 8 ee aa Sp sia a aee 1.10 
Soda sea es eee 2 a ee aes 38 
Sulphuricvacidiic. See y sys i eae 19 
IFHOS PHOTIC ACiGs sees ease ee ee 16 
Organic matter containing .09 nitro- 

(fe) aed, eR RON A TD Bs Oe pe ey oO diego 4.59 
Winter, 200 LE Baan OE et es see 82 


Capillary capacity for water, 63.80. 


R. C. KEDZIE, 
Chemist of Experiment Station: 
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EIGHTY NEW STRAWBERRIES. 


No. 100.—Horticultural Department. 


For several years we have given considerable attention to the testing of 
varieties, both of fruits and vegetables, and we have about one hundred 
and fifty varieties of strawberries in our test plots, besides a duplicate col- 
lection at the South Haven sub-station. 

We have had under trial, since the spring of 1892, some eighty new 
varieties, many of which were received from the originators for trial previous 
to dessemination and others were obtained from the introducers; very few 
of them have as yet been generally introduced. 

When we could obtain them, twenty-five plants of a variety were grown 
in narrow matted rows set three and one-half by one and one-half feet. 
They received clean cultivation and were mulched during the winter. The 
soil upon which they were grown was asandy loam with a slight admixture 
of clay, well enriched with stable manure. The plants in most cases made 
a satisfactory growth, and seemed quite free from disease until the crop 
began to ripen, when several varieties were attacked and, as noted below, 
the crop was greatly shortened. 

In order that the originators and introducers may be informed of the 
behavior of their varieties in this section, and that the public may have 
information to guide them in the selection of varieties, the results of this 
season’s trial are given in this preliminary bulletin. Later on we shall 
publish our regular strawberry bulletin and the report of the year’s work 
at South Haven. 

The letters after the names of the varieties indicate the sex of the plants 
“B” standing for bi-sexual, or perfect flowering, and “P” for pistillate. 

Accomack. B.—Plants from Slaymaker & Son, Dover, Delaware. Plants 
of rather weak growth; leaf-stalk medium to long; leaflets, size, medium to 
large; form, irregular ovate; teeth, large; color, medium to light green. 
Blossomed full. Ripe, June 21. Plants bore fair amount of fruit for 
strength of plant. Fruit—size, medium; form, long conical; color, dark 
crimson; quality 9, firmness 7. Plants lack productiveness and vigor of 
growth. Considerable rust. 

Alabama. B.—Plants from Slaymaker & Son: Plants of rather weak 
growth; leaf-stalk, long, slender; leaflets small to medium size, narrow 
ovate form; teeth, small, sharp; color, medium green. Blossomed full but 
did not set much fruit. Crop at best June 26. Fruit—size, medium; form, 
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round conical; color, dark crimson; productiveness 5, quality 9, firmness 9.5. 
Plant lacks productiveness and vigor of growth. Considerable rust. 
Probably of no value. 

Afton. P.—Plants from C. W. Graham, Afton, N. Y. Plants of medium 
strong growth; leaf-stalk, long, slender; leaflets—medium size, narrow 
ovate form; teeth medium size, sharp; color, light green; texture, tough. 
Blossomed full and set a large amount of fruit. First ripe June 21. Crop 
at best June 24-26. Fruit, medium to large in size; form, round conical 
with short neck; color, very dark crimson; calyx persistent but berry picks 
easily; flesh dark; productiveness 9.5, quality 9, firmness 8.5. 

Fruit of handsome appearance. One of the most promising sorts at the 
first of the season. The crop soon fell off rapidly. The plants rusted but 
little, but weakened in growth and did not mature the last fruits. Regard 
it as well worthy of further trial. 

Beauty. B.— Plants from J. H. Haynes, Delphi, Ind. Plants medium 
strong in growth, leaf-stalk medium length, slender; leaflets medium 
size, round or ovate; teeth usually large, round; dark green color; thick in 
texture. Blossomed very full. First ripe June 21. Large amount of 
fruit. June 23 at best. Fruit stalk long and berries lie on ground. Fruit 
of large size, bright dark scarlet, round conical, or short, broad conical, 
sometimes quite irregular in form; productiveness, 9.5; quality, 8.5; 
firmness, 6; flesh, light. 

Crop held out well in size and yield to close of season. Plant is pro- 
ductive and fairly vigorous, but berry lacks firmness and will only do for 
home use or local market. 

Belle of Lacrosse. P.—Plants from W. F. Allen, Jr., Salisbury, Md. 
Plants medium strong growth, leaf-stalk usually short; leaflets medium 
size, ovate; teeth small, sharp; light green color; texture, papery. Blos- 
somed full. First ripe June 21. Plants set a large amount of fruit. 
Crop at best June26. Fruit, large; form, round conical or broad conical; 
color, bright dark scarlet; flesh, medium dark; productiveness, 9.5; quality, 
8; firmness, 8. 

Crop held out fairly well to the close of the season, though many of the 
later fruits were imperfect in shape. The plants rusted badly and are not 
likely to make a good stand for next season’s fruiting. 

Beverly. B.—Plants from Hale Bros., South Glastonbury, Conn. 
Plants of strong growth, leaf-stalk of medium length, stout; leaflets large, 
broad, ovate; teeth irregular; medium green color; texture, papery. Blos- 
somed full. First ripe fruits June 21. Crop at best June 26. Fruit, 
large; round conical or long conical, sometimes slightly ridged; dark crim- 
son color when fully ripe; productiveness, 8.5; quality, 9.5; firmness, 9.5. 

Crop held out well in size and productiveness. Plants rusted but little. 
The fruit has the fault of not ripening at the tip. A promising berry for 
shipping purposes. 

Bickle. P.—Plants from Prof. J. Troop, Purdue University, Ind. 
Plants are of medium strong growth; leaf-stalk usually short; leaflets, 
medium size, round, ovate; teeth, medium size, sharp; color, dark green; 
texture, tough. Blossomed full and set a moderate amount of fruit. First 
fruits ripe June 21. June 24-26, crop at best. Fruit small to medium in 
size; form, round conical; color, light scarlet; flesh, light; productiveness, 
8.5; quality, 7; firmness, 7. 

The berries are small, particularly after the first picking. The plants 
rust quite badly, and it seems to have nothing about it to recommend it. 
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Brunette. B.— Plants from G. Cowing, Muncie, Ind. Plants are of 
quite strong growth; leaf-stalk long, usually stout; leaflets large, broad, 
irregular ovate; teeth, large; medium to dark green in color. First fruits 
ripe June 21. Crop at best June 26. Fruits large, round conical, regu- 
lar; very dark crimson color; seeds sunken; flesh dark; productiveness, 8; 
quality, 9.5; firmness, 9. 

Berry very attractive in appearance and the plants are strong and 
healthy. It is scarcely up to the standard in productiveness, but its high 
quality will make it valuable for family use. Promising for further trial. 

California. B.—Plants from Slaymaker & Son. Plants are not of 
strong growth; leaf-stalk short, stout; leaflets, small to medium size, 
round ovate: teeth, medium size, sharp; color, medium green; texture, 
papery. First ripe fruits June 24. Crop at best June 28. Fruit, medium 
to small in size; long conical, usually with short neck; color, bright dark, 
scarlet; seeds, prominent; flesh, usually dark; productiveness, 4; quality, 
9.5; firmness, 9. 

Fruits are small. Plants are healthy, but lack vigor of growth and pro- 
ductiveness. Not worthy of a place on the list. 

Cameronian. B. Plants from J. W. Cameron, East Rochester, Ohio. 
Plants of strong growth; leaf-stalk long, quite stout; leaflets, large, round 
ovate; dark green color, tough in texture; teeth large, rounded. First 
ripe fruits June 21. Crop at best June 26. Fruit of medium size, round 
conical, regular in form, light scarlet color; flesh, light; productiveness, 
8; quality, 7; firmness, 7. 

’ Plants are strong growing, but rust quite badly. Fruits held out well 
in size, but are light. in color and calyx parts too easily. Scarcely worthy 
of a place among the more promising sorts. 

Cheyenne. P.—Plants from Stayman & Black, Leavenworth, Kan. 
Plants are not strong growing; leaf-stalk short, quite stout; leaflets of 
medium size, nearly round; color, dark green; texture, papery; teeth 
small, sharp. First ripe fruits June 21. Crop at best June 26. . Fruit of 
medium size, ous conical, bright scarlet in color; flesh rather light; pro- 
ductiveness, 7 - quality, 7; firmness, 7 . 

Plants are etsy healthy, and the crop held out well. Many of the 
berries were imperfect in form. Possesses points of medium merit only. 

Clark’s Early. B.—Plants from W. F. Allen, Jr. Plants of medium 
strong growth; leaf-stalk usually short; leaflets large, ovate or broad 
ovate; medium green color; texture, papery; teeth usually large. First 
ripe fruits June 19. Crop at best June 24. Fruit medium to large in 
size; round ovate; dark crimson color; flesh dark; productiveness 8.5, 
quality 9.8, firmness 9. 

Plants remained healthy and crop held out well in size of fruit and 
productiveness. It is early. The fruit is attractive in appearance, firm, 
and of excellent quality. A very promising variety, particularly for 
family use. It will also be a good market sort. 

Clark’s Seedling, B—Plants from Cleveland Nursery Co., Rio Vista, 
Va. Plants of medium strong growth; leaf-stalk of medium length; 
leaflets medium to large in size; irregular; broad ovate; medium green 
color; texture papery; teeth irregular. First ripe fruits June 21. Crop 
at best June 26. Fruit medium to large in size; short, round conical 
form; color, dark crimson; flesh, dark; productiveness 3, quality 9.5, 
firmness 9. 


HORTICULTURAL DEPARTMENT. 419 


Fairly good in plant growth. Berry of good quality, firm, and an 
excellent shipper. Lacks productiveness. 

Clyde. B.—Plants from Stayman & Black. First received as Cycloma. 
Plants of very strong growth; leaf-stalk long, slender; leaflets usually 
small, ovate; color, medium green; texture, papery; teeth large, rounded. 
First ripe fruits June 21. Crop at best June 24-26. Fruit large to 
medium in size, round conical, or broad conical, bright dark scarlet 
color, flesh dark; productiveness 9.8, quality 8.5, firmness 9.2. 

Plants remained healthy and crop held out well to close of season. 
The plants are productive and the berry firm. One of the most prom- 
ising of the new varieties for market purposes. 

Dayton. B.—Plants from Matthew Crawford, Cuyahoga Falls, Ohio. 
Plants strong growing; leaf-stalk medium, rather stout; leaflets large, 
round or ovate, dark green color, texture thick; teeth large, irregular. 
First ripe fruits June 21. Fruit small, long conical, often with neck; 
flesh light color; productiveness 3, quality 9, firmness 8. 

Plants healthy and of vigorous growth, but bear little fruit. Owing © 
to its lack of productiveness it is not a promising variety. 

Dr. Moraire. B.—Plants from H. E. Van Deman, Washington, D. C. 
Plants of weak growth; leaf-stalk long, slender; leaflets small, narrow 
ovate; color, light green; texture, tough; teeth of medium size, shallow. 
First ripe fruits June 21. Fruit of medium size, round conical; 
color light scarlet; flesh light; productiveness 3, quality 5, firmness 7. 

Plants are weak, rust badly and bear but little fruit. Of no merit. 

Dutier. B.—Plants from Matthew Crawford. Plants of medium strong 
growth; leaf-stalk usually long, quite slender; leaflets large, broad ovate; 
medium to dark green color; texture papery; teeth large, shallow. First 
fruits ripe June 24. Crop at best June 27. Fruit large, round conical or 
long conical, somewhat irregular and ridged; color bright scarlet; flesh 
dark; productiveness 7.5, quality 9, firmness 8.5. 

Crop ripens late and holds out well. Plants are healthy and quite vigor- 
ous, but scarcely productive or firm enough to be profitable as a market 
variety. 

E. P. Roe. B.—Plants from Matthew Crawford. Plants of weak growth; 
leaf-stalk medium length, slender; leaflets of medium size, ovate or 
obovate; color, medium green; texture papery; teeth small, pointed. Fruit 
large, broad conical or long conical, usually with neck; color, scarlet; flesh 
light; productiveness 5, quality 8.5, firmness 8. 

Lacks vigor of plant and productiveness. 

Estelle. B.—Plants of very weak growth. Fruit imperfect. Seems to 
be worthless. 

Fairmount. B.—Plants of strong growth; leaf-stalk long, slender; leaf- 
lets medium in size, ovate, color medium green; texture papery; teeth 
irregular. First ripe fruits June 21. Crop at best June 24-26. Fruit 
large, depressed conical, slightly ridged; color, dark crimson; flesh dark: 
productiveness 9.5, quality 9, firmness 7.5. 

Plants are healthy and productive. The fruit is attractive in appearance 
and rather soft for shipment, but its productiveness and good quality 
make it valuable for home use. 

Glenfield. B.—Plants from Stayman & Black. Plants strong growing; 
leaf-stalk long, slender; leaflets medium size, ovate; color, medium green; 
texture papery; teeth large, deep cut, sharp. First ripe fruits June 21. 
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Fruit of medium size, long conical, usually with neck; color, dark crimson; 
flesh dark; productiveness 5, quality 9, firmness 7. 

The plants blossomed very full and set a large amount of fruit, but 
rusted so badly that the crop soon ran out. Its only hope is in 
thorough spraying. 

Greenville. P.—Plants from E. M. Buechly, Greenville, Ohio. Plants 
of strong growth; leaf-stalk usually long, quite stout, but reclining; leaf- 
lets usually large, round ovate, turned up at edge, dark green, texture 
papery; teeth large, rounded. First ripe fruits June 21. Crop at best 
June 26-28. Fruit large, round conical or depressed conical, sometimes 
ridged; color, bright crimson; flesh dark; productiveness 9.5, quality 8, 
firmness 7. 

The plants are strong growing, healthy and productive. The crop 
held out well to close of season. The fruit is lacking in firmness, other- 
wise excellent. A promising variety for use in a local market. 

Gypsy. P.—Plants from Slaymaker & Son. Plants low growing but 
vigorous; leaf-stalk short; leaflets of medium size, ovate, dark green, 
texture thick and tough; ‘teeth large, rounded. First ripe fruits June 
21. Crop at best June 24. Fruit of medium size, round conical; color, 
dark crimson; flesh dark; productiveness 9, quality 9, firmness 9. 

Plants remained healthy, but the crop did not hold out as well as it 
promised early in season. The fruit possesses excellent qualities and 
the variety is well worthy of further trial. 

Harmon. B.—Plants from Slaymaker & Son. Plants of strong growth; 
leaf-stalk long, stout; leaflets large, usually broad ovate, medium green 
color, texture tough; teeth large, shallow. First ripe fruits June 21. 
Fruit large, round conical, often with short neck, color very dark, flesh 
dark; productiveness 4, quality 9.5; firmness 8 

Plants vigorous and healthy but lack productiveness. 

Hattie Jones. P.—Plants from J. H. Haynes. Plants strong; Jeaf- 
stalk long, stout; leaflets large, broad ovate, color medium green, texture 
papery. first ripe fruits June 21. Crop at best June 26. Fruit medium 
to large in size, round conical or depressed conical, light scarlet color, 
flesh white; productiveness 9.5, quality 6, firmness 7. 

Excellent in plant qualities and quite productive, but the fruit is 
light colored and lacking in flavor and firmness. 

Hermit. B.—Plants from F. L. Piers, New Providence, Ind. Plants 
of strong growth; leaf-stalk long, slender; leaflets large, ovate; color dark 
green; texture thick; teeth regular. First ripe fruits June 21. Crop at 
best June 24. Fruit large, round conical, regular; bright crimson color; 
productiveness 8, quality 8, firmness 8. 

Crop held out well and plants remained healthy to close of season. A 
variety of medium merit. 

Huntsman. P. B.—Plants from W. A. Huntsman, Lawson, Mo. Plants 
of strong, vigorous growth; leaf-stalk long, stout; leaflets large, broad 
ovate, color dark green, texture tough. First ripe fruits June 21. Crop 
at best June 26. Fruit large, round conical, regular in form; color dark 
crimson; flesh dark; productiveness 8.5, quality 9, firmness 8. 

Plants very strong and healthy; fairly productive. Crop held out well. 
Fruit attractive in appearance. Promising for home use or local market. 

Hyslop. B.—Plants from Slaymaker & Son. Plants of medium strong 
growth; leaf-stalk very long, quite stout; leaflets large, ovate, medium 
green in color; texture papery; teeth large. First fruits ripe June 21. 
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Fruit small, imperfect. Plants are strong and healthy, but bear little 
fruit. Not promising. 

Towa Beauty. B.—Plants from J. T. Lovett Co., Little Silver, N. J. 
Plants of medium growth; leaf-stalk long, stout; leaflets large, round or 
broad ovate, color dark green, texture thick and tough; teeth large. First 
ripe fruits June 21. Crop at best June 26. Fruit large, round conical, 
color bright crimson, flesh dark; productiveness 7, quality 10, firmness 8.5. 

Berry of excellent quality and holding out well in size to close of 
season. Plants of fair growth and healthy, but scarcely productive 
enough. Of medium merit. 

Jones Seedling. B.—Plants from J. H. Haynes, Plants of medium 
strong growth; leaf-stalk short; leaflets medium to large in size, round 
ovate, medium green color, texture tough; teeth large, rounded. First 
ripe fruits June 21. Fruit large, short, depressed conical form, color dark 
crimson, flesh dark; productiveness 8.5, quality 9, firmness 8.5. 

Plants are healthy and moderately vigorous. Fruit of handsome appear- 
ance and good quality. Holds out well. There are several varieties in 
the section. Possibly a mistake made by the sender of the plants, or by 
us in setting. The large majority of the plants are as above described. 

Katie. B.—Plants from J. H. Haynes. Plants of strong growth; leaf 
stalk long, slender; leaflets large, broad ovate, medium to dark green 
color; texture papery; teeth large, pointed. First fruits ripe June 21. 
Crop at best June 26. Fruit medium to large in size, round conical or 
broad depressed conical; dull crimson color; flesh usually dark; product- 
iveness 7, quality 8.5, firmness 7.5. 

Plants strong and healthy, but not up to standard in productiveness. 
Medium merit. 

Leader. B.—Plants from Matthew Crawford. Plants of fair growth; 
leaf-stalk of medium length, stout; leaflets of medium size, nearly round, 
color medium green, texture thick. First ripe fruits June 21. Crop at 
best June 24. Fruit large, long conical, bright dark crimson color, flesh 
dark; productiveness 8.5, quality 9.5, firmness 9. 

Fruit attractive in form and color and firm. Plants quite productive but 
lack vigorous growth. 

Leroy. P.—Plants from J. H. Haynes. Plants of strong growth; leaf- 
stalk of medium length, stout; leaflets medium size, narrow ovate, color 
dark green; texture papery; teeth large, pointed. First ripe fruits June 
19. Crop at best June 24. Fruit large, depressed conical, sometimes 
ridged; color dark crimson; seeds prominent; flesh dark; productiveness 9; 
quality 8.5; firmness 8. 

Plants are of vigorous growth and rust but little. The crop holds out 
well in size and productiveness. The fruit is not very firm but the seeds 
are prominent, making it a fairly good shipper. Early. Promising. 

Leviathan. B.—Plants from Matthew Crawford. Plants of fair growth; 
leaf-stalk of medium length; leaflets medium size, round or ovate; color 
dark green; texture thick; teeth regular, sharp. First ripe fruits June 21. 
Crop at best June 24. Fruit large, broad depressed; color, light scarlet; 
flesh light; productiveness 8.5, quality 6, firmness 5. 

Plants are healthy and crop holds out well in size. Berry is light 
colored and lacking in quality and firmness. 

Lillie Monroe. B.—Plants of moderate growth; leaf-stalk long, stout; 
leaflets medium to large in size, round ovate; color medium green; text- 
ure tough; teeth rounded. shallow. First ripe fruits June 19. Crop 
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at best June 24. Fruit large, depressed conical, ridged, dull dark scarlet 
color, flesh light; productiveness 5, quality 8, firmness 7. 

Plants rusted badly at close of season. Not productive, and rather soft. 

Lincoln. B.—Plants from Slaymaker & Son. 

Plants of strong growth; leaf-stalk long, stout; leaflets large, ovate; 
color dark green; texture tough; teeth large, rounded. First ripe fruits 
June 21. Crop at best June 26. Fruit large, round conical, often with 
short neck; hight scarlet color; flesh light; productiveness 9, quality 7, 
firmness 5. . 

Plants are strong, healthy and productive. Berry light in color and 
lacks firmness. 

Magnate. P.—Plants from Stayman «& Black. Plants moderately 
strong; leaf-stalk long, slender; leaflets large, ovate or obovate; color ~ 
medium green; texture papery; teeth large, pointed. First fruits ripe 
June 22. Crop at best June 26. Fruit of medium size, long conical, 
bright scarlet color, flesh usually light; productiveness 6, quality 8, 
firmness 8.5. 

Crop holds out well. Plants are healthy but not productive. 

Mystic. B—Plants from J. N. Haynes. Plants of strong growth; leaf- 
stalk medium to long, rather stout; leaflets medium to large in size, ovate, 
dark green in color, texture papery; teeth small, pointed. First ripe fruits 
June 26. Crop at best June 29. Fruit medium to large in size, round 
conical, bright dark crimson color, flesh usually light; prroductiveness 6, 
quality 9.5, firmness 9. 

Plant strong, vigorous and rusts but little. Berry excellent in quality 
and firm. Plant lacks productiveness. 

Neptune. P.—Plants from Henry Young, Ada, Ohio. Plants of strong 
growth; leaf-stalk long, stout; leaflets large, round or round ovate, color 
dark green, texture tough; teeth large. First ripe fruits June 23. Crop 
at best June 27. Fruit medium to large, round conical with short neck, 
slightly ridged; flesh light; productiveness 6, quality 7, firmness 5. 

Plant very vigorous and healthy. Possesses no other points of 
excellence. 

Nigger. B.—Plants from John Little. Plants of rather small growth; 
leaf-stalk long; leaflets medium to large in size, broad ovate; color medium 
green; texture tough; teeth large, rounded. First ripe fruit June 21. 
Crop at best June 24. Fruit small, round conical, dark crimson color; 
flesh dark; productiveness 6, quality 10, firmness 9. ~ 

Plants are of rather small growth, healthy, but not very productive. 
Fruit is small, of high quality, dark color and regular form. Not of 
special merit. 

No. 1 (Allen). P.—Plants from W. F. Allen. Plants of fair growth; 
leaf-stalk medium to long, stout; leaflets medium to large in size, ovate; 
color, dark green; texture, papery; teeth, medium size, rounded. First 
ripe fruits June 22. Crop at best June 26. Fruit of medium size, round 
conical or long conical; bright crimson color; flesh, dark; productiveness, 
9; quality, 9; firmness, 8. 

Plants healthy, moderately vigorous, and productive. Crop held out 
well. Berry of attractive appearance and good quality. Promising. 

No. 3 (Allen). B.—Plants from W. F. Allen. Plants of strong growht; 
leaf-stalk long; leaflets large, ovate; color, dark green; texture, papery; 
teeth, medium size, sharp. First fruits ripe June 23. Crop at best June 
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29. Fruit large, round conical, bright crimson; productiveness, 7.5; 
quality, 8.5; firmness, 7. 

Plants are strong and healthy, but do not produce much fruit. 

No.3 (Belt). B. Plants from William Belt, Williamsburgh, Ohio. 
Plants of strong growth; leaf-stalk long, stout; leaflets large, broad ovate; 
color, medium to light green; texture, papery. First ripe fruits June 21. 
Crop at best June 26. Fruit large, round conical or broad conical; color, 
bright, light scarlet; flesh, medium in color; productiveness, 9; quality, 
8; firmness, 8. 

Promised well early in season, but plants weakened and rusted badly, 
and many berries did not mature. 

No. 1 (Engle). B.—Plants from C. Engle, Paw Paw, Mich. Plants 
rather weak in growth. _ Fruit large, but irregular in shape, and produced 
only in small quantities. Not promising. 

No. 2. (Feicht.) B—Plants fron David Feicht, Little York, Ohio. 
Plants of strong growth; leaf-stalk usually long; leaflets of medium size, 
ovate; teeth sharp. First ripe fruits June 18. Crop at best June 24. 
Fruit medium to large in size; round conical: crimson color; flesh dark; 
productiveness 9.5, quality 8, firmness 8.5. 

Plants strong and healthy. Crop ripened early and held out well. Its 
productiveness makes it promising for home use or-local market. 

No. 3. (Feicht.) P.—Plants from David Feicht. Plants of rather weak 
growth; leaf-stalk medium to long, rather stout; leaflets large, narrow 
ovate, edge turned toward center, medium green in color; texture, papery. 
First ripe fruits June 21. Crop at best June 26. Fruit large, irregular, 
ridged, conical; color, light crimson; productiveness 8, quality 7, firmness 9. 

Plant rusted quite badly at close of season. Lacks vigor of plant growth. 

No. 2. (Cameron.) B.—Plants from J. W. Cameron, East Rochester, 
Ohio. Plants of strong growth; leaf-stalk medium to long: leaflets 
medium to large, round ovate; color, dark green; texture, tough. First 
fruits ripe June 20. Crop at best June 24. Fruit of medium size, long 
conical, usually with neck; bright crimson color; seeds, prominent; flesh, 
dark; productiveness 8.5, quality 9, firmness 8. 

Plants are healthy, strong growing and fairly productive. Berry of fine 
appearance, good quality and holds out well to close of season. Promising. 

No. 6. (Cameron.) P. B.—Plants from J. W. Cameron. Plants of 
medium strong growth; leaf-stalk long, quite stout; leaflets large, ovate, 
medium to light green color; texture, papery. First fruits ripe June 22. 
Crop at best June 27. Fruit of medium size, round conical or broad 
conical; color, bright scarlet; flesh, dark; productiveness 4, quality 8.5, 
firmness 8.5. 

Plants are healthy and fairly vigorous, but are not productive. 

No. 13. (Cameron.) P.—Plants from J. W. Cameron. Plants not strong 
growing; leaf-stalk of medium length; leaflets small to medium in size, 
round ovate, color medium green; texture, tough; teeth small, sharp. First 
fruits ripe June 21. Crop at best June 26. Fruit of medium size, round 
conical, usually ridged; color, bright crimson; productiveness 8, quality 8, 
uirmness 7.95. 

Crop held out well in size of fruit to close of season. Plants lack 
vigor of growth, rust badly and do not produce many runners. 

No. 31 (Haynes). P.—Plants from J. H. Haynes. Plants of very 
strong growth; leaf-stalk long, slender; leaflets of medium size, ovate; 
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color, light green; teeth irregular, sharp.. First ripe fruits June 21. 
Crop at best June 26 Fruit of medium size, round conical, somewhat 
irregular form, bright scarlet color; flesh, light; productiveness 5, qual 
ity 6, firmness 6. 

Plants rusted badly toward close of season. Crop did not hold out 
well. Not promising. 

No. 18 (Little). B.—Plants from John Little, Granton, Ontario. 
Plants are not of strong growth; leaf-stalk medium to long; leaflets 
small, narrow-ovate; color, medium green; texture, tough. First ripe 
fruits June 18. Crop at best June 24-25. Fruit of medium size, round 
conical, bright dark crimson color, flesh dark; productiveness 8.5, qual- 
ity 8, firmness 8.5. 

Plants rusted badly toward close of season and could not mature 
crop. Lacking in plant growth and vigor. 

No. 26 (Little). B.—Plants from John Little. Plants of medium 
growth; leaf-stalk long, quite stout; leaflets large, round ovate; color, 
medium green; texture, papery; teeth large, rounded. First ripe fruits 
June 21. Crop at best June 26. Fruit large, irregular, ridged; color, 
bright dark scarlet, flesh ight; productiveness 9, quality 9, firmness 8. 

Crop held out well in size, though the berry is irregular in shape. 
Plants are not of strong growth and rust toward close of season. Worthy 
of further trial. 

No. 42 (Little). B.—Plants from John Little. Plants of medium 
growth; leaf-stalk medium to long; leaflets of medium size, ovate; color, 
medium to dark green; texture tough; teeth sharp. First ripe fruits 
June 21. Crop at best June 24-26. Fruit large, round conical, crim- 
son color, flesh dark; productiveness 9, quality 9, firmness 8. 

Crop held out fairly well. Fruit attractive in appearance and of good 
quality. Plant lacking in vigor of growth; rusts considerably. Of fair 
promise. 

No. 3 (Stayman). B.-—Plants from Stayman & Black. Plants of very 
strong growth; leaf-stalk usually long, stout; leaflets of medium size, 
narrow ovate; color medium green; texture papery; teeth sharp. First 
ripe fruits June 21. Crop at best June 24. Fruit of medium size, long 
conical; color dark crimson; flesh usually dark; productiveness 9.5, qual- 
ity 7, firmness 8.5. 

Plants are strong, healthy and productive. Crop held out well. The 
fruit has astong acid flavor.. Promising. 

No. 2 (J.S.). B.—Plants are moderately vigorous and healthy. The 
fruit is large and of excellent quality. The plants are not productive. 

No. 4(J.8S.). P.—Plants of moderately strong growth, healthy but not 
productive enough. Berry of attractive appearance and high quality. 

No. 6 (J. S.). P.—Plants of stong growth; leaf-stalk of medium length 
and quite stout; leaflets medium size, ovate; color light green; texture 
tough; teeth sharp. First ripe fruits June 21. Crop at best June 26. 
Fruit large, round conical, ridged; color bright dark scarlet; productive- 
ness 9.5, quality 7, firmness 6. 

Plants rusted badly toward close of season. Berry rather soft. The 
plants are productive and the berry is attractive in appearance. It would 
be an excellent variety if the plants did not rust. 

No. 84 (Thompson).—Plants from Cleveland Nursery Co. | The 
plants are of medium strong growth. Fruit of medium size, round coni- 
cal; color bright crimson; productiveness 5, quality 8, firmness 8. 
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Plants rust quite badly and are not productive. Berry parts from calyx 
easily, making it difficult to pick. 

No. 77 (Thompson). B.—Plants from Cleveland Nursery Co. Plants 
of rather weak growth; leaf-stalk of medium length, slender; leaflets small 
to medium size, narrow ovate; color medium green; teeth irregular, 
pointed. First fruits ripe June 19. Crop at best June 23. Fruit small, 
long conical; color bright crimson; productiveness 9.5, quality 7, firm- 
ness, 5. 

Plants lack vigor of growth; rusted badly at close of season. The fruit 
is small in size and lacks quality and firmness. 

Odessa. P.—Plants from J. W. Cameron. Plants of medium strong 
growth; leaf-stalk long, quite stout; leaflets large, usually broad ovate; 
color, medium green; texture, papery; teeth large, rounded. First fruits 
ripe June 23. Crop at best June 27. Fruit large, irregular, ridged, 
bright scarlet, flesh light; productiveness 5, quality 7, firmness 7. 

Plants of fair growth, rusted some toward close of season. Berry 
irregular in shape; does not ripen at tip. Not productive. 

Ohio Monarch. B.—Plants of very strong growth; leaf-stalk long, 
quite stout; leaflets large, broad, ovate, color dark green, papery in 
texture; teeth large, sharp. First ripe fruits June 23. Crop at best 
- June 27. Fruit very large, long, triangular, conical; color bright scarlet; 
flesh light. 

Excellent in plant qualities. Berries large, but few of them. 

Pawnee. B.—Plants from Stayman & Black. Plants of strong growth; 
leaf-stalk long, slender; leaflets of medium size, long, narrow ovate; 
color, medium green; texture tough. First ripe fruits June 19. Crop 
at best June 24. Fruit medium to large in size, round conical, usually 
with short neck; color, dark crimson; flesh dark; productiveness 7.5, 
quality 9.8, firmness 7. 

Plants strong growing, but rusted at close of season. Berry attract- 
ive in appearance, and of high quality; not up to standard in product- 
iveness, owing to the leaf rust. Had it not been for this it would have 
been among the best early sorts. 

Primate. B.—Plants from Stayman & Black. Plants of strong 
growth; leaf-stalk, long, slender; leaflets of medium size, ovate; color, 
medium green; texture, tough; teeth, sharp. First fruits ripe June 21. 
Crop at best June 24. Fruit of medium size, long conical, often with 
short neck; bright dark crimson color; flesh dark; productiveness 6, 
quality 6, firmness 7. 

Plants of strong growth but rusted quite badly. Crop soon gone. A 
large part of the later berries were small and did not mature. Not 
promising. 

Smeltzer’s Early. B.—Plants from Frank Smeltzer, Van Buren, Ark. 
Plants of strong growth; leaf-stalk very long, quite stout; leaflets large, 
ovate; color, medium to light green; texture tough. First ripe fruits 
June 19. Crop at best June 23-24. Fruit of medium size, round con- 
ical, or long conical; color, dark crimson; flesh dark; productiveness 8.5, 
quality 9, firmness 8.5... . 

Plants strong; a little rust at close of season. One of the earliest 
varieties to ripen the crop. Fruit of fair size, good quality and appear- 
ance. Promising as an early sort. 

Standard. B.—Plants from G. H. & J. H. Hale. Plants of very steady 
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growth; leaf-stalk of medium length, stout: leaflets large, broad ovate, 
color medium green, texture papery; teeth irregular. First fruits ripe 
June 21. Crop at best June 26. Fruit large, round conical, color bright 
dark crimson, flesh of medium color; productiveness 9, quality 9.5, firm- 
ness 7. 

Plants weakened toward close of season and some rust appeared. Berry 
of regular form, handsome appearance and good quality; lacking in firm- 
ness. Productive. Promising for home use and local market. 

Stevens. B.—Plants from Slaymaker & Son. Plants of strong growth; 
leaf-stalk long, slender; leaflets small, narrow ovate, medium to light 
green in color; texture papery; teeth small, sharp. First ripe fruits June 
21. Crop at best June 24. Fruit of medium size, round conical, dark 
crimson color; flesh dark, productiveness 9%, quality 9, firmness 8. 

Crop held out well. A little rust on plants. Berry of fine appearance 
and good quality. Promising for near-by markets. 

Southard. B.—Plants from G. H. & J. H. Hale. Plants of medium 
strong growth; leaf-stalk of medium length, stout; leaflets small to medium 
in size, narrow ovate, color medium green; texture papery; teeth small, 
sharp. First ripe,fruits June 19. Crop at best June 24. Fruit large, 
round conical, bright scarlet color; flesh light; productiveness 8, quality 
7, firmness 8. 

This variety did not fulfill early promise, as the crop did not hold out 
well. Plants of fair growth and quite healthy, but many of the berries 
were small. 

Surprise. B.—Plants from Slaymaker & Son. Plants of strong growth; 
leaf-stalk long, stout; leaflets medium to large in size, round or broad 
ovate; color medium to dark green; texture tough. First fruits ripe June 
21. Crop at best June 26. Fruit of medium size, long conical, regular 
form, bright scarlet color; flesh dark; productiveness 6, quality 8, 
firmness 8. 

Plants of good growth and healthy. Crop held out fairly well, but not 
enough of it. Nothing special to recommend it. 

Swindle. P.—Plants from G. H. & J. H. Hale. Plants promised well 
early in season. Blossomed very full and set a large amount of fruit. 
Plants soon attacked with rust so badly that scarcely any fruit matured. 

It seems to be of no value here unless thoroughly sprayed, but when 
free from rust it is an excellent shipper. 

Tom Walker. P.—Plants from Albaugh Nursery Co., Tadmor, Ohio. 
Plants of very strong growth; leaf-stalk long, slender; leaflets vary much; 
teeth large, rounded. First fruits ripe June 21. Crop at best June 26. 
Fruit large, round conical; color dark crimson; flesh dark; productiveness 
9, quality 5, firmness 8. 

Plants strong and quite healthy. Berry of attractive appearance. 
Productive. Promising for home market purposes. 

Westlawn. P.—Plants from C. P. Bauer, Judsonia, Ark. Plants are of 
medium strong growth and remained healthy. There were scarcely any 
fruits on plants, but it should not be condemned until after a second trial. 

Weston. P.—Plant of strong growth; leaf-stalk long; leaflets medium 
to large in size, broad ovate; color, dark green; texture, thin but tough. 
First ripe fruits June 21. Crop at best June 24-27. Fruit large, broad 
conical, somewhat ridged, bright scarlet color; flesh, medium dark; pro- 
ductiveness, 9.8; quality, 8; firmness, 8.5. 

Plants very strong and healthy. Crop held out best of any variety. 
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Berry of attractive appearance and fair quality, seeds prominent, making 
it a good shipper. One of the best varieties grown here this season. 

Williams. B.—Plants from Matthew Crawford. Plants of medium 
strong growth; leaf-stalk of medium length, slender; leaflets narrow ovate, 
medium green color, texture papery; teeth irregular, sharp. First ripe 
fruits June 21. Crop at best June 24. Fruit large, round conical or broad 
conical, dark crimson color, flesh dark, productiveness 8.5, quality 8.5, 
firmness 9. 

Plants rusted badly toward close of season, and the crop did not hold 
out well on that account; had it not been for the rust it would have made 
a good showing as a shipping berry. 

Yankee Doodle. P.—Plants from Geo. Q. Dow, North Epping, N. H. 
Plants of very strong growth; leaf-stalk varies in length; leaflets large, 
broad ovate; color dark green; texture tough. First ripe fruits June 21. 
Crop at best June 24. Fruit large to medium in size, round conical or 
depressed conical, bright scarlet color, flesh light; productiveness 9, qual- 
ity 8, firmness 9. 

Plants strong, healthy and productive. Crop held out fairly well. 
Promising as a market sort. 

In the preceding notes many varieties are spoken of as promising except 
that plants rust badly. The Bordeaux mixture is an effectual remedy for 
this disease. Varieties, which under ordinary conditions rusted so much 
that but a small portion of the crop ripened properly, were sprayed in the 
fall, early in the spring and again after blossoming and were almost free 
from rust. So the fact that a variety, otherwise good, rusts badly is not 
so serious a fault as it would be did we not have so simple and effectual a 
remedy available as the Bordeaux mixture. 


SUMMARY. 


The following grouping shows, in a small space, our opinion of the 
varieties tested here the past season. 


GROUP I. 


Varieties possessing points of excellence superior to those of the average 
berry and which seem deserving of a place among the best sorts. 


Clyde. ' No. 1 (Allen). Weston. 
Greenville. No. 2 (Feicht). Yankee Doodle. 
Leroy. No. 3 (Stayman). 

GROUP Il. 


Varieties having many points of merit but requiring a further trial 
to determine their place: 


Afton. Gypsy. Pawnee. 

Beauty. Huntsman. Smeltzer’s Early. 
Belle of Lacrosse. Leader. Standard. 
Beverly. No. 3 (Belt). Stevens. 
Brunette. No. 2 (Cameron). Swindle. 

Clark’s Eariy. No. 26 (Little). Tom Walker. 


Fairmount. Not 62Ciis:): Williams. 


428 STATE AGRICULTURAL COLLEGE BULLETINS. 
GROUP III. 


Varieties possessing some good points, but of medium merit only: 


Accomack. Leviathan. No. 4 (J. S.). 
Alabama. Lillie Monroe No. 34 (Thompson). 
Bickle. Lincoln. No. 77 (Thompson). 
Cameronian. Jones Seedling. No. 18 (Little). 
Cheyenne. Katie. No. 42 (Little). 
Clark’s Seedling. Magnate. Nov2:(J28,). 
Dutter. Mystic. Odessa. 
Glenfield. Neptune. Ohio Monarch. 
Harmon. No. 3 (Allen). Primate. 
Hattie Jones. No. 3 (Feicht). Southard. 
Hermit. No. 6 (Cameron). Surprise. 
Iowa Beauty. No. 13 (Cameron), Westlawn. 

GROUP IV. 


Varieties having little or no merit: 


California. E. P. Roe. Nigger. 
Dayton. Estelle. No. 1 (Engle). 
Dr. Moraire. Hyslop. No. 31 (Haynes). 


The strawberries have been under the care of my assistant, Mr. H. P. 
Gladden, who has carefully noted the behavior of the plants and prepared 
the material for this bulletin. 

LR. TART: 


AGRICULTURAL COLLEGE, MICH., ) 


August 10, 1893. \ 


THE COLLEGE AT THE COLUMBIAN EXPOSITION. 


The Michigan World’s Fair Commission appropriated $3,000 towards the 
expenses of an exhibit from the college at the World’s Fair. In considera- 
tion of this, the college undertook to prepare a large part of the agricult- 
ural exhibit of the State. This part of the exhibit was placed in the 
Agricultural Building. In the Horticultural Building the wax fruits pre- 
pared by Mrs. Stanley Potter attracted much attention. In the building 
of Manufacturers and Liberal Arts, in the educational division, were 
exhibited by the college from the mechanical, chemical and entomological 
departments as well as specimens of students’ work in drawing, and photo- 
graphs of college buildings and grounds. Four medals were awarded the 
college for excellence of exhibits. 

The large and excellent forestry exhibit made by the State was presented 
to the college by the State World’s Fair Commission and will be arranged 
in a museum which it is hoped will soon be provided by the legislature of 
the State. 

Through the efforts of President I. M. Weston of the State World’s 
Fair Commission several diplomas will be awarded to those who had charge 
of putting up exhibits and arranging them for exhibition. 

Special mention is made of the collection of grains prepared by Prof. F. 
B. Mumford; of Michigan soils prepared by Dr. R. C. Kedzie; wax mod- 
els of Michigan fruits and vegetables prepared under direction of Prof. 
L. R. Taft; collection of grasses by Dr. W. J. Beal; collection of insects 
by Prof. A. J. Cook and assistants; veterinary department skeletons and 
models prepared under direction of Dr. E. A. A. Grange, as well as 
exhibits of students’ work in the mechanical department prepared under 
direction of Prof. L. P. Breckenridge and of drawing under Prof. W.S. 
Holdsworth. 

The following is a description of the exhibits in the several departments: 


AGRICULTURAL DEPARTMENT. 


For some time past a large part of the experimental work in progress at 
the college has been performed by the students. This is true more especi- 
ally of grains, roots, grasses, etc. Accordingly in the spring of 1891 the 
experiments were planned, with a view among other things, of making an 
exhibit at the World’s Columbian Exposition in 1893. 

The plan then was to combine the work for two seasons and to grow and 
save specimens and samples of all parts of all plants, which are representa- 
tive of Michigan soils and climate. The seeds of those plants which were 
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not already on hand were procured and the work commenced under the 
direction and supervision of the professor of Agriculture and his assistants. 

For the purpose of growing these grains the 10 acres of ground previ- 
ously used by the students for experimental purposes, was used. As was 
the practice previously, it was divided into plots, and only one variety 
grown on a plot. For the leading varieties, however, the plots were very 
much larger than the others and frequently in duplicate. This new object 
added new interest and so enthusiastic became the students and so success- 
fully was the work carried on that at the end of the first season the results 
already obtained far exceeded the expectations of those in charge. Very 
careful notes were taken on all the plots from the time of the preparation 
of the ground until after the harvesting had been completed. These notes 
were taken at frequent intervals and in a general way contained the height, 
color, thickness, stool, diseases, etc. While these general notes were kept 
upon all the plots, more careful notes were taken along the line of the object _ 
of the experiment. Work of a similar nature was again conducted in 1892 
and our exhibits were taken from the two seasons’ growth. 

The work of preparing the exhibit necessitated no small amount of dili- 
gent care and ingenious labor on the part of the students. To preserve the 
names of the varieties, care for during growth, harvesting, threshing, clean- 
ing and preparing for exhibiting, hundreds of varieties of grains, was a 
task which in itself seemed nigh impossible. We are gratified to be able 
to say, however, that so faithfully was the work performed that we have yet 
to hear of a single mistake being made during the whole operation. 

For the purpose of exhibiting the seeds and grains, glass jars and glass 
frames were procured. The glass jars purchased were plain cylindrical 
jars inverted, with the opening at the bottom, thus exposing as much clear 
surface as possible. They contained when filled about one pint of grain, 
and upon each was placed a neat label bearing the name of the variety and 
the season of growing. 

The glass frames were 5x6x1 inches in size, with a glass front, the other 
part being made of oak, with the opening in the back. They were neat and 
proved to be an excellent method of exhibiting grains. 

The object in preparing the straw samples was to show the natural length, 
size and color of the straw as well as the size and quality of the heads. The 
samples were stripped of their leaves and tied up in neat, compact bundles, 
about three inches in diameter, bearing as did the other samples, labels 
giving the name of the variety and the season of growing. 

Upon the 500 square feet allotted to the college, convenient cases were 
erected with shelves for the inverted jars, sloping sides for the glass frames 
and standards to which the straw samples were fastened. When all had 
been put in place it presented a very showy and attractive appearance. 

The exhibit included, aside from the straw samples, over four hundred 
samples of wheats, 150 being in inverted glass jars and the remaining 265 
were placed in glass frames. Of oats there were exhibited 175 samples, 100 
being in glass frames and 75 in inverted jars. 

Of the straw samples there were about 400 specimens, 250 of these were 
wheats, 100 oats, and 50 of a miscellaneous nature such as grasses, millets, 
spurry, flax, ete. 

A rare and most valuable part of the exhibit was that prepared by Dr. 
W. J. Beal, containing 50 specimens representing the forage plants, and 
200 samples in which were represented the noxious weeds of Michigan and 
also the principal orders of plants. 
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Another very interesting part in the agricultural division was that pre- 
pared by Dr. R. C. Kedzie, containing 38 characteristic Michigan soils, 
mounted in show bottles, with a label bearing chemical analysis. 

Forty-six samples of Clawson wheat cut at intervals of 24 hours, from 
time of blossoming to dead ripeness, mounted in show bottles with results 
of chemical analysis. 

Forty-seven kinds of commercial fertilizers offered for sale in Michigan 
in 1898. Mounted in show bottles with results of chemical analysis. 

Thirteen specimens of Indian corn raised in Michigan, and five speci- 
mens of feeding stuffs. All mounted in show bottles with results of chem- 
ical analysis. 

The following varieties of corn were exhibited as the leading varieties 
of Michigan: Davenport, Holt, yellow dent, improved yellow dent, and 
Hathaway yellow dent. 

The following were also present in the exhibit: Bird rape, dwarf Essex 
rape, millet, beans (6 boxes), Hungarian grass, sugar beet, mangel wurtzel, 
long red carrot, sorghum, broom corn, spurry, Japanese buckwheat, silver 
hull buckwheat and flaxseed. 

In large jars or show bottles were placed grains as follows, representing 
the leading varieties of grains grown in Michigan: Wheat—White Claw- 
son, Early Red Clawson, Jones Winter Fife, Diehl Mediterranean, Poole 
and Egyptian. Oats—American Banner, Clydesdale, Egyptian, White 
Wonder, Pringle’s Progress and Yellow Prize Cluster. 

The exhibits which were of especial interest and elicited most praise 
and comment, were the large number of specimens of wheat; there being 
over 300 varieties represented, the grasses, forage plants, weeds with seed 
and straw samples of each. Another very interesting exhibit was a sample 
of the roots of corn, intended to illustrate root growth the dirt having 
been washed away. Still another were the samples of wheat presented by 
the Detroit Board of Trade which had been graded by their inspector. 
But the curiosity which called out the most comment was a head of Claw- 
son wheat, which was the result of one years selection. It was selected 
July 23, 1891 and was seven inches in length with eleven spikelets on each 
side. It is a remarkable instance of the results from careful selection. 

At the close of the Fair the entire Michigan agricultural exhibit was 
taken down and shipped here to the Agricultural College to be placed in 
the agricultural museum. 


HORTICULTURAL DEPARTMENT. 


The exhibit of the horticultural department in the liberal arts building 
occupied 70 square feet and was intended to show the work of the students. 
It consisted of specimens of grafts of different kinds preserved in liquids 
in glass jars, also a variety of cuttings showing the formation of the callus 
and roots, drawings showing at full size, the operations of grafting, bud- 
ding, layering and the propagation of plants from cuttings; drawings 
illustrating a variety of methods of constructing greenhouses, with details 
of the walls and roof, including the sash-bars, ridge and ventilators, as well 
as the making of hot-bed frames and sashes; a collection of the seeds of 
125 varietis of garden vegetables, nearly all of which were grown and 
saved by the students. They were shown in flat boxes about seven by five 
inches and one inch deep and covered with glass, each sort being distinctly 
labeled. The department also showed a very complete assortment of 
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garden and greenhouse hand tools, besides a variety of glazing implements, 
brads, etc., and a number of full sized sections of greenhouse sash-bars, 
both wooden and metallic. In the same case with the above were a num- 
ber of plaster models of fruits and vegetables, made and colored by the 
students. In addition to the above which constituted the work of the junior 
class, there were some eighteen charts prepared by the seniors showing the 
appearance of various fungous diseases, particularly of the apple, pear 
plum, cherry, gooseberry, grape, potato, tomato, bean, rose and carnation. 
The drawings illustrated the microscopic structure of the diseases including 
the appearance of the mycelium, and of the summer and winter spores, as 
well as its appearance to the unaided eye. Accompanying the drawings 
were a number of fungicides in bottles, and in smaller bottles were the 
ingredients that were used in making them, each carefully labeled. 

The examination papers of the juniors and seniors for the spring term’s 
work in horticulture were shown as were those of the sophomores in a half 
terms work in landscape gardening. 

Owing to the fact that an exhibit was not definitely decided upon until 
late in the fall term, and that the material was shipped before the middle 
of the spring term, it was not possible to prepare anything more than a 
partial exhibit of the work of the department. 

Of the exhibits in the horticultural hall one of the most interesting was 
the collection of wax models of fruits and vegetables, exhibited by the 
horticultural department of the State agricultural college. By special 
arrangement with the college authorities, one-half of their cost was paid 
by the college and the other by the State commission, and at the close of 
the exposition they were to become the property of the college. 

The models were fastened upon card board to the back wall of four 
cases each ten feet long, four feet high and one foot deep, the larger 
specimens being arranged upon a shelf near the bottom. The cases were 
of oak with glass in the front and in the top, and with plate glass mirrors 
in each end, and were placed back to back in pairs upon the upper shelf 
of the tables upon which the other fruit was displayed. 

The collection contained 132 vairieties of apples of which seventeen had 
five specimens each shown upon plates, 25 of pears, 36 peaches, 32 plums, 
16 cherries, 46 grapes, 13 currants, 8 gooseberries, 6 quinces, 10 rasp- 
berries, 9 blackberries, 55 strawberries, and 161 varieties of vegetables, 
including 19 of potatoes, 16 squashes, 14 cucumbers, 14 sweet corn, 14 
radishes, 8 beets, 22 beans, 13 tomatoes, 7 melons, 6 onions, 9 peppers and 
19 miscellaneous. 

The originals from which the molds were made were furnished largely 
by the college, either from the fruit and vegetable garden at Lansing or 
its sub-station at South Haven, although many persons in various parts of 
the state, who were favored with fine fruit or vegetables, kindly contributed 
their choicest specimens. Among those who rendered aid in this way were 
J. N. Stearns, Kalamazoo; C. Engle, Paw Paw; Jos. Lannin, South 
Haven; L. B. Post, Lowell; J. B. Houk, Ludington; A. P. Green, Eaton 
Rapids; G. C. Reynolds, Inland; John Porter, W. S. Gebhart, Mears, and 
others. A large number of specimens, particularly of apples and plums 
were secured from the Wexford county exhibit at the West Michigan fair, 
and others were selected from the exhibits at the farmer’s institutes at 
Benzonia and Traverse City. 

Notable features of the exhibit were a number of fine seedling peaches 
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originated by C. Engle of Paw Paw, and six seedling grapes from C. P. 
Chidester of Battle Creek. 

The models were made at South Haven by Mrs. Stanley Potter (now of 
Farina, Ill.) who was granted a medal for the excellence of her work. The 
specimens used as models were carefully selected by some one at the 
college or by that well known pomologist, Hon. T. T. Lyon, and as most 
of the pieces were made in moulds from these, they are in size and shape 
excellent types of the varieties they represent. The coloring was so well 
done that they are very natural in appearance, even the bloom on the 
plums and grapes being present, and many persons who saw them did not 
suspect that they were wax until they noticed the sign. 

By the use of these models it was possible to show during the entire 
exposition, correct representations of Michigan grown fruits and vegeta- 
bles, many of which, such as peaches and strawberries, it was not possible 
to show in a fresh state for more than two weeks, even were the utmost 
pains taken to keep them renewed. 


ENTOMOLOGICAL DEPARTMENT. 


In the college exhibit the entomological department devoted the most of 
its space to cases of insects that were collected, named and labeled by seven 
different young men while students in the college. The largest of the seven 
collections occupied seventeen of the 56 cases and contained nearly 2,000 
species of insects; the smallest filled three cases with about 300 species. 
The object of the collection was to show the method pursued in mounting 
and preparing collections by the students in their class work and by the 
size of the collections to show interest and zeal many of them manifest in 
doing so. The collection made a showy and attractive exhibit and was 
unique in that there was no other insect exhibit like it at the fair. 

On either side above these cases of insects hung a frame containing cab- 
inets of M. A. C. graduates who are at present interested in entomology or 
apiculture and have done special work in these branches. Among the 
older classmen comes Prof. Cook and Pres. Clute of our own college, Dr. 
Weed of the New Hampshire University, Prof. Gillette of the Colorado 
Agricultural College, Frank Benton of the Department at Washington and 
Prof. Bessey of the Nebraska University. Of the later graduates, A. B. 
Cordley of the Department at Washington, Prof. Hillman of the Nevada 
State University, Prof. Mayo of Kansas Agricultural College, C. B. Cook 
of Owosso, G. C. Davis at the M. A. C., H. E. Weed of the Mississippi 
Station, Prof. Aldrich of the Idaho State University and Prof. Niswander 
of Wyoming Agricultural College, form the second group. 

At the side of the insect cases were several bottles of diluted and undi- 
luted kerosene emulsion of both the Cook and Riley formule, showing by 
comparison the merits and demerits of the two as an insecticide. 

In the Michigan forestry exhibit the entomological department placed 
nineteen cases of our most common and destructive insects on exhibit. 
Where the insects were not at hand, illustrations of the insects in the dif- 
ferent stages of development were freely used and added much to the com- 
pleteness of the list of forest insects. The collection also had a very 
complete system of labels so that the kind of tree on which it feeds and 
the part of the tree injured by it could be seen at a glance. 
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VETERINARY DEPARTMENT. 


j 

List of articles prepared by students and sent to the Columbian Exposi- 
tion at Chicago, 1893. To wit: For the college exhibit: 

One horse dissected and mounted in the standing position, showing the 
superticial muscles on one side and the deep seated ones on the other, also 
the parts affected in such diseases as Laminitis or Founder, Navicular dis- 
ease or coffin joint lameness, bog spavin, curb, Sweeney, and many others. 


One natural skeleton of the horse. 
cc ce ce “ce COW 
79 ce ce a9 sheep. 
cc “ce “ce ce hog. 


A natural skeleton is one in which the bones are held together by their 
natural ligaments, and not by wires, or artificial ones, as is the case with 
the ordinary skeleton of commerce. To prepare the natural skeleton the 
bones have to be cleaned by manual labor, which requires much time and 
care, as well as a knowledge of anatomy to prevent injury or destruction of 
parts which should be left in tact. Ten models of horses mouths made in 
plaster paris were also prepared. These models were made from moulds taken 
from living animals whose ages were matters of record, and were for the pur- 
pose of showing the changes which take place in the teeth from one year old 
up to ten, a number of other models were also made from dead horses, which 
presented some peculiar feature that was interesting to reproduce for the 
purpose of illustration. 

In.addition to the above the department was asked to prepare a veteri- 
nary exhibit to be shown in the agricultural building in an alcove of the 
co-operative exhibit of the agricultural colleges and experiment stations of 
the United States, and for this purpose a second horse was dissected and 
prepared in similar manner to the one for our college display and the mod- 
els of horses teeth were duplicated. 


CHEMICAL DEPARTMENT. 


List of Michigan soils exhibited by the chemical department of the 
M. A. C. at Columbian Fair, Chicago, 1893. 


WHEAT SOILS. 


Lenawee County, ( River Raisin bottoms. 
Burr Oak lands, Saline, Washtenaw County. 
Prairie soil, Cass County. 
Midland, Midland County. 

Garden soil, 

Vineyard, Agricultural College. 
Field No. 8, 


SDI OT OO DO 
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10. South Haven, 

11. Chase, Lake County, 

12. Eden, Mason County. (Sand.) 
13. Eden, Mason County. (Clay.) 
14. Oscoda County. 

15. Mecosta County. 

16. Mecosta County. 

17. Wexford County. 

18. Lake City, Missaukee County. 


POTATO DISTRICT. 


19. Grand Traverse County. 
20. Benzie County. 
21. Antrim County. 


JACK PINES PLAINS. 


22. Natural soil from woods. 

23. North field after spurry, vetch and peas. 
24. South field after spurry, peas and clover. 
25. Marl from the lake. 


CELERY SOILS. 


26. Muck from Kalamazoo. 
97. Muck from Grand Haven. 
28. Muck from Newberry. 


CENTRAL BELT SOILS. 


29. Isabella County. 

30. Midland County. 

31. Clare County, Sheridan. 

32. Clare County, Grant. 

33. Webber, Lake County. 

34. St. Louis, Gratiot County. 

30. Bay City. 

36. Greenville, Montcalm County. 
37. Gaylord, Otsego County. 

38. Tawas, losco County. 


Also 46 specimens of wheat cut at intervals of 24 hours, from time of 
flowering to dead ripeness, with analyses at the successive stages. Also 
analyses of the straw at the corresponding dates. 


FOR STATE EXHIBIT. 


The same set of mounted samples of Michigan soils, 88 in number, as 
was made in the educational exhibit. 

Also 13 samples of Indian corn raised in different parts of the State, 
with analyses. Also four samples of mill stuffs, and mixed feed for stock, 
and two samples of material used to adulterate stock feed. 

Also 46 samples of fertilizers offered for sale in Michigan during 1892, 
all mounted in show bottles and the results of analysis given for each as 
determined at the chemical laboratory at M. A. C. 
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BOTANICAL DEPARTMENT. 


Owing to the late date at which the State World’s Fair Commission 
decided to assist the college in making an exhibit much valuable time for 
collecting specimens for the botanical exhibit was lost. It was not until 
Sept. 1892 that work was begun. This will account for a lack in some 
directions that might have been avoided had more time been given. 

It was also decided to divide the exhibit which tended to lessen its 
efficiency at least in general appearance. 


EXHIBIT IN THE AGRICULTURAL DEPARTMENT. 


This was rendered possible by the fact that we happened to have on hand 
some things formerly collected. This part consisted in: 


Twenty-seven bundles of grasses and other forage plunts, each ten inches in diame- 
ter. They were grown on plats carefully weeded of all other plants. Thesoil was a stiff 
clay, well drained. The average yield when dry, per rod, per year, of three square rods, 
for 1891-1892 is given in nearly every case below. 


Agropyrum caninum, R.and 8. Tall wheat grass, a slender variety. This wild grass 
is found in Michigan on dry soil and seems to promise well to employ in mixtures for 
meadows. 


Agropyrum repens, L. Couch, Quick or Quack Grass. A grass from Europe, now 
too often found in meadows and cultivated fields. Good for fodder, but difficult to exter- 
minate. One of our worst weeds. 


Agropyrum tenerum, Vasey. Slender wheat grass. Apparently promising for mead- 
ows to mix with clovers or other grasses. A new thing worth trying. Native of N. A., 
west of Mississippi. Average yield per sq. rod, 36.89 Ibs. 


Agrostis alba, L. Red Top. Herd’s grass. A perennial with root stocks, flowering 
rather late. One of the best known and most valuable grasses for river bottoms either 
for grazing or for mowing. Native of Europe. Average yield, 19.37 Ibs. 


Alopecurus pratensis, L. Meadow Foxtail. Early, nutritious, suitable for meadow 
or pasture in damp climates. Much grownin Great Britain; of much less value in most 
parts of the United States. Native of Europe. 


Anthoxanthum odoratum, L. Sweet Vernal Grass. A fragrant grass from Europe: 
Much grown in pastures and Jawns where the soil and climate are moist. 


Arrhenatherum avenaceum, Beauy. Tall Oat Grass. A tall, rapidly growing, early 
perennial; in many places highly prized for pasture or meadow. It is well to mix with 
red clover and orchard grass. Native of Hurope. Average yield, 16.50 tbs. 


Calamagrostis Canadensis, Beauv. Blue Joint. A rather course marsh grass, of 
good quality when cut early. 


Dactylis glomerata, L. Orchard Grass, Cock’s Foot. Valuable for pasture or for 
mowing in good soil. It must be cut or fed early to prevent seeding. Much grown 
in Great Britain and on the continent of Europe. Native of Europe. Av. yield 31.50 tbs. 


Elymus Europeus, L. A kind of Rye Grass. Coarse and unprofitable in most places. 
A native of Europe. 


Festuca elatior, Li. var. Arundinacea, Haeck. Taller Meadow Fescue. A large per- 
ennial of promise for pasture or hay, when grown by itself, or better when mixed with 
other grasses and clovers. This particular variety is not in the market. Native of 
Europe. Avy. yield, 53.12 Ibs. 


Festuca pratensis, L. Meadow Fescue. A perennial grass valuable tosow in mixtures 
for meadow or pasture in a moist climate. Native of Europe. Av. yield, 15 Ibs. 


Glyceria Canadensis, Trin. Rattlesnake Grass. A low land grass of little economic 
value. Rather ornamental. : 
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Holeus lanatus, L. Velvet Grass. A grass from Europe, often found in moist mead- 
ows. Quality inferior. 

Hordeum jubatum, L. Squirrel tail Grass. Somewhat ornamental; of little value 
for forage. 

Lolium perenne, L. Perennial Rye Grass. A nutritious and very rapidly starting 
grass. The most used of any in Great Britain. Nota favorite in the United States. 
Introduced from Europe. 


Medicago sativa, L. Lucerne. Alfalfa. Very valuable for mowing in dry, warm 
climates. In moist countries, grasses and weeds soon crowd it out. Native of EKurope. 
Ay. yield, 36 tbs. 

Phalaris arundinacea, L. Reed Canary Grass. A coarse marsh grass of rapid growth. 
In cultivation it thrives on any rich land. Suitable for meadow or pasture. Our rib- 
bon grass with striped leaves is a variety of this grass. Native of North America. 


Phieum pratense, L. Timothy. Herd’s Grass. The best known and most used of the 
grasses, especially valuable for hay on clay or loamy soil. Introduced from Europe. 
Av. yield, 54.91 tbs. 


Phragmites communis, Trin. Reed Grass. One of our largest native marsh grasses. 
Of little value. 


Poa compressa, L. Blue Grass. Wire Grass. A rather late perennial; very nutri- 
tious and heavy for its bulk, thriving best on clay land. Seldom purposely sown, though 
deserving of attention. Native of Kurope. 


Poa nemoralis, L. Wood Meadow Grass. A native of both hemispheres. Much 
grown in Europe for meadow and pasture. 


Poa pratensis, L. June Grass. Kentucky Blue Grass. Extensively distributed 
and well known for pasture and lawn. Native of Europe. Av. yield, 28.33 Ibs. 


Poa serotina, Ehrh. Fowl Meadow Grass. Very valuable for one crop per year of 
good hay when grown on wet or moist land. Not suitable for pasture. It is well to 
mix with red top. Native of N. A. Av. yield, 50.83. 


Spartina cynosuroides, Willd. Fresh-water Cord Grass. Grown on banks of rivers 
and lakes. Stems and leaves very tough. 


Trifolium hybridum, L. Alsike Clover. A forage plant from Europe sometimes 
grown in moist soil. Its successis usually uncertain. Stems weak. Flowers good for 
honey bees. 


Trifolium pratense, L. Barly Red Clover. A forage plant from Europe, much 
grown in temperate climates. 


Seeds of grasses, other forage plants and lawn grass seed mixtures, (207) two hun- 
dred and seven species. The seeds were exhibited in shallow boxes with light white- 
ash frames or margins, and a flat glass cover. Each box about five by seven inches. 
A few were purchased; most were raised at the college. 


The following is the list: 
Agropyrum caninum, R. & S. Erect form. Bearded Wheat Grass. 
c Weak form. Bearded Wheat Grass. 
i dasystachyum, Vasey. 
a divergens, Nees. Wire Bunch grass. 
< glaucum, R.& S. Wild Quack grass. Blue Stem. 
japonicum, Vasey. 
sf repens, Beauv. Couch, quirk or quack grass. 
ce tenerum, Vasey. 
s unilaterale, V. & S. 
fe unilaterale, var. glaucum. 
Agrostis agrestis. 
alba, Li. Red top. 
i canina, L. Bent-Grass. 
3 dispar, Michx. Southern Bent. 
ra pulchella. 
SS scabra, Willd. Hair-grass. 
KS vulgaris, With. Small Red Top. 
Bouteloua oligostachya, Torr. Blue Grama. Mesquit g. 
ss racemosa, Lag. Tall Grama. Hairy Mesquit g. 
_ Briza maxima, L. Large Quaking-grass. 
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Brizopyrum siculum. 
Bromus arvensis, L. Chess. 
breviaristatus, Thurber. Short-awned Brome g. 
“  brizeformis, Fisch. Quaking-grass. 
“  eiliatus, L. Swamp Chess. 
“  inermis, Awnless Brome-Grass. 
* kalmii, Gray. Wild Chess. 
* mollis, L. Soft Chess. 
“  pumpellianus, Scrib. 
*  secalinus, L. Chess. Cheat. 
“  unioloides; Willd. Schrader’s Brome. 
Cenchrus catharticus, Del. Sand-bur. 
“  tribuloides, L. Sand-bur. 
Chloris barbata. 
“ truncata, R. Br. 
“ virgata. 
Cinna arundinacea, L. Wood Reed-grass. 
Coix lachryma, L. Job’s tears. 
Cynodon dactylon, Pers. Bermuda Grass. 
Cynosurus cristatus, L. Crested Dog’s-tail grass. 
Alopecurus pratensis, L. Meadow Foxtail. 
Andropogon argenteus. 
furcatus, Michx. Finger grass. Turkey-foot. 
se hallii, Hack. Turkey-foot. 
. scoparius, Michx. Little Blue stem. Broom Sedge. 
Anthistiria avenacea. 
* ciliata.- 
Anthoxanthum odoratum, its Sweet vernal-grass. 
ba var puellii, Sweet vernal-grass. 
Apera spica-venti, Beauv. 
Aristida depressa, Retz. 
Arrhenatherum avenaceum, Beauv. Tall oat grass. 
Arundinella anomala. 
Asprella hystrix, Willd. Bottle grass. 
Avena flavescens, L. Yellow oat-grass. 
* sterilis, L. Animated oats. 
“striata, Michx. Oat-grass. 
Beckmannia eruceformis, Host. Slough-grass, 
Dactylis glomerata, L. Orchard grass. Cock’s foot. 
seeds selected from a type Cock’s foot. 
Danthonia spicata, Beauv. Old fog. 
Deschampsia ccespitosa, Beauv. Tufted hair-grass. 


y calycina, Res). 
cuspidata. 
cs flexuosa, Griseb. Hair-grass. 


Deyeuxia canadensis, Hook. Blue-joint. 
Diarrhena americana, Beauy. Twin-grass. 
Eatonia pennsylvanica, Gray. Haton’s-grass. 
EBleusine coracana. 


be jlagellifera, Nees. 
bn indica, Geertn. Goose-grass. 
scindica. 


Elymus americanus. Vasey. 
arenarius, L. Lyme grass. 
canadensis, L. Wild Rye. 
: r var. glaucifolius, Wild Ryne. 
f condensatus, Pres], Giant rye-grass. 
eUuropeus. 
5 striatus, Willd. Smaller wild rye. 
e virginicus, L. Wild rye grass. 


re ee var. glaucus, Beal. 
“ sp.! 9 
Er agrostis abyssinica. 
elegans. 
‘s frankii, Meyer. Short-stalked meadow-grass. 
" major, Host. Stink-grass. 


suaveolens. 
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Erianthus ravenne. 

Eriochloa annulata, Kth. 
fe aristata, Vasey. 
¢ punctata, Hamil. 

Euchlena luxurians, Teosinte. 

Festuca elatior, var. arundinacea. Tall Fescue. 
« glauca (?) 
“ nutans, Willd. Nodding Fescue. 
“ ovina, var. capillata. Sheep’s Fescue. 
a ss “  duriuscula. HG H 


a a “«  marginata. a ‘ 
remotiflora. 

“ tenella, Willd. Slender Fescue. 

“ s 9 


Glyceria canadensis, Trin. Rattlesnake grass. 

fe grandis, Watson. Reed meadow grass. 
Holeus lanatus, L. Velvet-grass. 
Hordeum distichon, L. Two-rowed barley. 

u. hexastichon, L. Six-rowed barley. 

0 jubatum, L, Squirrel-tail grass. 
Keeleria cristata, Pers. Wild June-grass. 
Lag urus ovatus. 
Leersia lenticularis, Michx. Catch. fly grass. 
Lolium perenne, L. Perennial rye-grass. 

s “ var.italicum. Italian rye-grass. 
Milium effusum, L: Wild millet-grass. 
Oryza sativa, L. Rice. 
Oryzopsis melanocarpa, Muhl. Black-fruitedfmountain rice. 
Panicum capillare, L. Old-Witch-grass. 

ee erus-gilli, L. Barnyard-grass. 


és gibbum. 

“ ttalicum, var. proecox. 

<s miliaceum, L. Millet. 

66 o6 var. be 

ity oe var. “ce 

“ee “ var. “cc 

« — sanquinale, L. Crab-grass. Finger grass. 

"3 teneriffe. 

s texanum, Buckl. Texas millet. 

virgatum, L. Switch-grass. 
Paspalum dilatatum, Poir. 

He paniculatum, L. 
Pennisetum cenchroides. 

. spicatum. Pearl millet. 


Phalaris arundinacea, L. Reed-canary-grass. 
om canariensis, Li. Canary-grass. 
Phleum pratense, L. Timothy. 
Poa arachnifera, Torr. Texas blue-grass. 
* compressa, L. Blue-grass. 
* nemoralis, L. Meadow grass. 
* nevadensis, Vasey. 
“ pratensis, L. June grass. Kentucky blue-grass. 
‘ var. magna. June grass. Ketucky blue-grass. 
se ee var. minor. “a “ e 
“ trivialis, L. Rough meadow grass. 
Secale cereale, L. Rye. 
Setaria germanica. German Millet. Hungarian-grass. 


S glauca, Beauy. Yellow Fox-tail. 
italica, Kth. Italian Millet. 

“c 73 var. (?) be (73 

“ “ var. (?) “ec be 


viridis, Beauv. Green Fox-tail. 
Sorghum halapense, Pers. Johnson grass. 
se vulgare, Pers. Sorghum. Broom corn, etc. 
“ x var. Milo Maize. 
“ “ var. (?) 
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Spartina cynosuroides, Willd. Cord-grass. 
Stipa pennata L. Feather grass. 

“ spartea, Trin. Porcupine grass. 
Tragus racemosus, Hall. 
Trisetum cernuum, Trin. 
Triticum villosum. 

sativum, L. Wheat. 

Uniola latifolia, Michx. Broad-leaved Spike-grass. 
Zea mays, L. Indian Corn. Maize. 
Zizania aquatica, L. Indian Rice. Wild Rice. 


OTHER FORAGE PLANTS. 


Achillea millefolium, L. Yarrow. Milfoil. 
Anthyllis vulneraria, L. Kidney Vetch. 
Astragalus lotoides. 


Dolichos chinesis. Cow Pea. 
“ e var. “ce 
“ “ var. oc 
“ “ee var. ot 
“ “ var. “ 


Erodium cicutarium, L’Her. Storkbill. Alfillaria. 
Galega officinalis. 

Lathyrus sativus. Chick Pea. 

Lens esculenta. Lentils. 

Lespedeza sericea. 


o striata. 
Lupinus albus. 
ef hirsutus. 
ce luteus. 
Medicago lupulina, L. Black Medick. 
3 sativa, L. Lucerne. Alfalfa. 


Melilotus alba Lam. Melilot. Sweet clover. 
Onobrychis sativa. Sainfoin. 
Plantago lancelota, L. Rib-grass. Narrow-leaved Plantain. 
Soja hispida. Soja Bean. 
Spergula arvensis, L. Spurry. 
Trifolium arvense, L.. Hare’s-foot Trefoil. 
hybridum, L. Alsike clover. 


of medium, L. Mammoth clover. 

+ pratensis, L.. Early red clover. 

4 procumbens, L. Hop Trefoil. 

3 repens, L. White clover. Shamrock. 
+: sp. Suckling clover. 


MIXTURES OF SEEDS FOR LAWN. 


Henderson’s. Composed of creeping Bent, Timothy, Sweet Vernal, Sheep’s Fescue, 
Perennial Rye Grass, June Grass, White Clover, Red Top; free from seeds of weeds 
and large clover. 


Henderson's Terrace Sod Mixture. Composed of Sheep’s Fescue, Crested Dogstail 
Red Top, June Grass, White Clover, Perennial Rye Grass, Juncus tenuis, Sweet Vernal, 
Creeping Bent; a large proportion of fescues and red top. 


Vaughan’s. Composed of June Grass, White Ciover, Finger Grass, Juncus tenuis, 
Red Top, Timothy, Ergot; mainly June grass and red top; quite free from dirt. 


Landreth’s. Composed of June Grass, Perennial Rye Grass, White Clover, Fowl 
Meadow Grass; very free from dirt and seeds of weeds. 


_ Ferry’s Fine Mixed. Composed of June Grass, Red Top, White Clover, Timothy, 
Old Witch Grass; dirt and chaff abundant; seeds of weeds few. 


Gardner’s Special Evergreen No. 27. Composed of June Grass, Perennial Rye 
Grass, Crested Dogstail, Sweet Vernal, Red Top, White Clover, Barnyard Grass, 
ee Sorrel, Finger Grass, Ergot, Velvet Grass, Timothy, Sheep’s Fescue; much dirt 
and chaff. 
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Central Park Mixture of D. M. Ferry & Co. Composed of Sheep’s Fescue, Darnel, 
June Grass, Fow!] Meadow Grass, White Clover, Sweet Vernal, Velvet Grass, Hair 
Grass, Medick, Hawkweed, Chaff. 


ROOTS OF FOUR PLANTS OF INDIAN CORN 


washed from the soil. Some passed through a hole ina pebble, others 
for a foot went through a dead root of a tree; the longest was five feet. 
Grown on poor, light land. 


EXHIBIT IN THE HALL OF MANUFACTURES AND LIBERAL ARTS MADE BY 
THE BOTANICAL DEPARTMENT. ’ 


Thirty-one specimens of grasses and other forage plants at full length, 
dried under pressure and mounted on heavy paper two feet wide and from 
two to eleven feet long, as follows: 


Agropyrum caninum, R. and 8S. Tall Wheat Grass. A rather slender grass with 
weak stems. Of some promise to use in mixtures for meadows. Native of Rocky 
Mountains. 


Agropyrum caninum, R.and 8. Tall Wheat Grass. This wild grass found in Mich- 
igan on dry soil, seems to promise well to employ in mixtures for meadows. 


Agropyrum repens, L. Quick or Couch Grass. Of fair value for meadow or pasture. 
It seldom seeds, but spreads rapidly by its numerous root stocks. One of our very 
worst weeds. To kill: Plow shallow in fall or early spring and cultivate every three 
days, or often enough to prevent the appearance of green leaves. Native of Europe. 


Agropyrum tenerum, Vasey. Slender Wheat Grass. Apparently promising for 
meadows to mix with clovers or other grasses. A new thing worth trying. Native of 
North America west of Mississippi. 


Agropyrum unilaterale, V.and 8S. One-sided Wheat Grass. Of some promise to 
mix with clovers or other grasses for meadows. Native of North America west of 
‘the Mississippi. 

Agrostis alba, L, Red Top. Herd’s Grass. A perennial with root stocks, flowering 
rather late. One of the best known and most valuable grasses for river bottoms either 
for grazing or for mowing. Native of Europe. 


Alopecurus pratensis, L. Meadow Foxtail. Early, nutritious, suitable for meadow 
or pasture in damp climates. Much grown in Great Britain; of much less value in 
most parts of the United States. Native of Europe. 


Arrhenatherum avenaceum, Beauv. Tall Oat-grass. A tall, rapidly growing, early 
perennial; in many places highly prized for pasture or meadow. It is well to mix with 
red clover and orchard grass. Native of Europe. 


Cynodon dactylon, Pers. Bermuda Grass. Thriving in hot climates and spreading 
rapidly by stout root stocks. Of good quality for hay or pasture; suitable for a lawn 
in warm climates. Apparently of little value in the northern states. Found in warm 
countries. 


Dactylis glomerata, L. Orchard Grass. Cock’s Foot. Valuable for pasture or for 
mowing in good soil. It must be cut or fed early to prevent seeding. Much grown in 
Great Britain and on the continent of Europe. Native of Kurope. 


Eleusine coracana, Gaertn. This annual grass is a native of India, where it is grown 
on light soils. The yield of seeds is large, much resembling those of millet. 


Elymus virginicus, lL Wild Rye, Lyme-grass. A stout perennial, not thought to 
be of great value. Shown here for comparison with a larger variety. Native of U.S. 


Elymus virginicus L. var. glaucus. Glaucous Lyme-grass. Raised from seeds of 
one selected plant. This variety is larger than the species which grew near it. Native 
of Michigan. 


Festuca elatior, L. var. arundinacea, H. Taller Meadow Fescue. A large peren- 
nial of promise for pasture or hay, when grown by itself, or better when mixed with 
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other grasses and clovers. ‘This particular variety is not in the market. Native of 
Europe. 


Festuca pratensis, L. Meadow Fescue. A _ perennial grass valuable to sow in 
mixtures for meadow or pasture in a moist climate. Native of Europe. 


Lolium perenne, L. Perennial Rye-grass. A nutritious and very rapidly starting 
grass. The most used of any in Great Britain. Not a favorite in the United States. 
Introduced from Europe. 


Medicago lupulina, L. Black Medick. A leguminous plant, useful for pasture on 
moist clay land, especially when mixed with other plants. Native of Europe. 


Medicago sativa, L. Lucerne. Alfalfa. Very valuable for mowing in dry, warm 
climates. In moist countries grasses and weeds soon crowd it out. Native of Europe. 


Onobrychis sativa, Lam. Sainfoin. A leguminous forage plant, much grown in 
some portions of Europe; not usually profitable in this country. Native of Europe. 


Panicum miliaceum, L. Indian or Common Millet. An annual grass sometimes 
sown in this country for seeds or for fodder. Much grown in India. 


Phalaris arundinacea, L. Reed Canary Grass. A coarse marsh grass of rapid growth- 
In cultivation it thrives on any rich land suitable for meadow or pasture. Our ribbon 
grass with striped leaves is a variety of this grass. Native of North America. 

Phleum pratense, Li. Timothy. Herd’s-grass. The best known and most used of 
the grasses, especially valuable for hay on clay or loamy soil. Introduced from Europe. 


Poa compressa, L. Blue Grass. Wire Grass. A rather late perennial; very nutri- 
tious and heavy for its bulk, thriving best on clay land. Seldom purposely sown, 
though deserving of attention. Native of Europe. 


Poa nemoralis, L. Wood-meadow Grass. Much like the [more common June 
Grass (Poa pratensis, L.) and perhaps ratber better. It has no root stocks and in the 
United States is soon crowded out by other grasses. Native of Europe. 


Poa pratensis, L. June Grass. Kentucky Blue Grass. A mixed lot of larger and 
smaller plants. Extensively distributed and well known for pasture and lawn. The 
cultivated forms are from Europe. 


Poa pratensis, L. var. magna, Beal. Large June Grass. A large “strain” of June 
grass or Kentucky Blue Grass, procured by the selection of one plant. Especially 
valuable for pasture. Native of Europe and North America. 


Poa serotina, Ehrh. Fowl Meadow-grass. Very valuable for one crop per year of 
good hay, when grown on wet or moist land. Not suitable for pasture. It is well to 
mix with Red Top. Native of North America. 

‘Sorghum halapense. Johnson Grass. A coarse grass with stout root stocks; valua- 
ble for fodder in warm climates. Known by several other names. Native of the Old 
World. 

Trifolium hybridum, L. Alsike Clover. Usually fickle and unreliable as a pasture and 
meadow plant, thriving best on moist soil. The stems are weak. The flowers valuable 
for honey bees. Native of Europe. 

Trifolium medium, L. Mammoth or Late Clover. A large and late plant, often per- 
ennial, increasing in the esteem of farmers. Much like common red clover, with which 
it is often mixed. Native of Europe. 

Trifolium pratense, L. Red or Early Clover. A well known biennial leguminous 
plant; very valuable for grazing or mowing. In some way through the tubercles of the 
roots it is enabled to assimilate free nitrogen. Native of Europe. 

Zizania aquatica, L. Wild or Indian Rice. An aquatic annual grass. One of the 
largest found in the northern states’) The grain shells very freely, a little at a time as 
it ripens; is of a dark color, but is as palatable for food as rice in cultivation. Of much 
value in lakes and rivers of this country for water fowl. Worthy of testing. 


STUDENTS’ DRAWINGS, BOTANICAL NOTES AND A FEW EXAMINATION PAPERS. 


There were sent to the exhibition nine volumes containing the results of 
students’ work in the laboratory and botanic garden: 

Volume 1. The notes of members of the Freshman class in 1879, con- 
cerning the special ways in which certain flowers are fertilized by insects, 
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by the wind, or by humming birds; the mode of climbing of some vines, 
the order of development of the parts of certain flowers, the work of 
cuscuta, a study of cleistogamous flowers of a violet. 

Volume 2. Notes of original work done by members of the Freshman 
class during their first term of the study of botany in 1580, mostly consist- 
ing of a comparison, by each, of the buds and young branches of two 
species of trees or shrubs. 

Volume 3. Notes of some of the original work done during the second 
term of botany by members of the Freshman class in 1880. The class con- 
sisted of fifty-one members, and the work of each is here represented with- 
out corrections or additions. The subjects varied much in their nature, 
such as the modes of fertilization of the flowers, methods of climbing, distri- 
bution of a certain kind of seeds, the study of seedlings, the depth of roots 
in the soil, how insects are caught by the flowers of Apocynum. 

Volume 4. Notes and drawings prepared by a class of six persons 
beginning the use of a compound microscope in the study of botany dur- 
ing a course of six weeks in 1880. 

Volume 5. <A record of some of the special work done by each member 
of a class of one hundred and eight persons beginning botany in a term of 
twelve weeks in 1881. The theses were read and defended before the 
teacher in the presence of the class. The range of subjects is a wide one, 
but all were believed to be suitable for students in this stage of 
advancement. 

Volume 6. Drawing and notes of all the members of a class of thirty- 
four persons in histological botany, beginning with the use of a compound 
microscope for six weeks only, daily, in 1881. 

Volume 7. Notes and drawings of six special students, each having a 
different subject, but in most cases they consulted each other freely and 
made comparisons. The subjects were Indian corn, wheat, wild rice, the 
squash plant, apple blossoms, and a few alge. The work was performed 
during a portion of one term in 1881 and 1882. 

Volume 8. In the Senior year in 1852, twenty-four students began with 
the use of a compound microscope for six weeks only, daily, the study 
of plant histology. All of the work of each person is here presented 
without correction. 

Volume 9. This volume contains complete, without corrections, the 
examination papers of three classes ending November 12, 1892, viz.: In 
systematic botany, the class had lessons daily for six weeks. There were 
twenty-nine in the class. 

“= Cryptogamic botany a class of eight Seniors worked daily for twelve 
weeks. 

In the study of weeds by six resident graduate three times a week for 
six weeks. 


INK DRAWINGS. 


Sets of Ink Drawings made by students, on cards, as follows: 

Drawings and notes concerning parasitic fungi made by Kizo Tamari, 
of Japan, while a resident graduate in 1886. He has for some time been 
professor of agriculture in the university of Tokio, Japan. 

Drawings and notes concerning Uredinez made by C. Yoshida, while a 
resdent graduate in 1890. Since 1892 he has been professor of botany in 
the Agricultural College, Totori Province, Japan. 
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Some drawings of a miscellaneous character made by J. W. Toumey, 
while instructor in botany in 1882. Most of them are without full notes; 
none were made with reference to an exhibition. Mr. Toumey is now 
professor of botany in Arizona University. 

Numbers 1, 2, 3, 4, represent the outer coverings of a grain of wheat; 
numbers 5, 6, 7, 8, 9, the teleutospores and spermatia of Puccinia graminis, 
or wheat rust; numbers 10, 11, 12, the continuity of protoplasm in the 
cortical layer of woody plants; numbers 13, 14, 15, nodules on roots of 
Ceanothus Americanus. 

In the set below the last named drawings the four vertical rows at the 
left are selections from the work of every member of asmall class of 
Seniors in cryptogamic botany in 1892. The four vertical rows at the 
right are selections from the work of two resident graduates: A. T. Gordon, 
in 1892, at the top; L. H. Dewey, in 1888, below. 

Selections of drawings and notes of members of the Senior class in 1891, 
beginning cryptogamic botany with daily work for twelve weeks. 

Notes and drawings of most members of the Sophomore class in 1892, in 
beginning histological botany for twelve weeks. 


CRUDE DRUGS, CONSISTING OF MICHIGAN PLANTS WHICH ARE ADMITTED 
TO THE UNITED STATES PHARMACOPQGIA. 


This list complete—54 in all—was placed on exhibition, a pint of each 
kind in a screw-capped jar. 


Acorus calamus, L. Sweet Flag. 
Agropyrum repens, Beauy. Couch-grass. 
Apocynum cannabinum, L. Indian Hemp. 
Arctostaphylos uva-ursi, Spreng. Bearberry. 
Arctium lappa, L. Burdock. 
Artemisia absinthium, L. Wormwood. 
Aspidium filix-mas, Swz. Male Fern. 
Brassica alba, Boiss. White Mustard. 

“f nigra, Koch. Black ss 
Cannabis sativa, L. Hemp. 
Carum carut, Li. Caraway. 
Castanea sativa, Mill., var. americana. Chestnut. 
Chelidonium majus, L. Garden Celandine. 
Chenopodium ambrosioides, L., var., anthelminticum. Wormseed. 
Chimaphila umbellata, Nutt. Pipsissewa. 
Cimicifuga racemosa, Nutt. Black Snakeroot. Black Cohosh. 
Cornus florida, L. Flowering Dogwood. 
Cypripedium pubescens, Willd. Yellow Lady’s Slipper. 
Datura stramonium, L. Stramonium. 
Euonymus atropurpureus, Jacq. Waahoo. 
Eupatorium perfoliatum, L. Boneset. 
Gaultheria procumbens, L. Wintergreen. 
Geranium maculatum, L. Cranesbill. 
Hamamelis virginiana, Witch Hazel. 
Hedeoma pulegioides, Pers. American Pennyroyal. 
Humulus lupulus, L. Common hop. 
Hydrastis canadensis, L. Golden Seal. 
Hyoscyamus niger, L. Black Henbane. 
Inula helenium, lL. Elecampane. 
Tris versicolor, L. Blue Flag. 
Juglans cinerea, L. Butternut. 
Juniperus communis, L. Juniper. 
Linum usitatissimum, Flax. 
Lobelia inflata, L. Indian Tobacco. Lobelia. 
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Marrubium vulgare, L. Horehound. 
Mentha piperita, Li. Peppermint. 


“ viridis, L. Spearmint. 


Phytolacea decandra, L. Pokeweed. Scoke. 
Podophyllum peltatum, L. Mandrake. 
Polygala senega, L. Senega. Seneca Snakeroot. 
Prunus serotina, Ehrh. Wild Black Cherry. 
Quercus alba, L. White Oak. 

Rubus villosus, Ait. Blackberry. 

Rumex crispus, L. Curled Dock. Narrow-leaved Dock. 
Sambucus canadensis, L. Elder. 

Sanguinaria canadensis, L. Blood-root. 
Sassafras officinale, Nees. Sassafras. 
Scutellaria lateriflora, L. Skullcap. 

Solanum duleamara, L. Bittersweet. 
Tanacetum vulgare, Li. Tansy. 

Taraxacum onicinale, Weber. Dandelion. 


Ulmus fulva, 


ichx. Slippery Elm. 


Veronica virginica, L. Culver’s Physic. 
Xanthoxylum americanum, Mill. Prickly Ash. 


A CONVENIENT HERBARIUM CASE 


containing four verticle rows of “pigeon” holes for dried plants was 
on exhibition and contained the following: 


HERBARIUM SPECIMENS ILLUSTRATING CERTAIN ECONOMIC FEATURES OF THE 


FLORA OF MICHIGAN, CLASSIFIED AS FOLLOWS: 


NATIVE TREES AND SHRUBS SELECTED FOR THE COLOR OF THEIR LEAVES IN AUTUMN. 


a. Green. 


b. 


c. 


d. 


Abies balsamea, Miller. Balsam Fir. After fifteen years it usually loses its beauty. 
Juniperus virginiana, L. Red Cedar. Becomes brown in winter. 
Picea alba, Link. White Spruce. 
“ nigra, Link. Black Spruce. A slow grower. 
Pinus banksiana, Lambert. Jack or Scrub Pine. 
f resinosa, Ait. Norway or Red Pine. Better than the Austrian. 
tb strobus, L. White Pine. 
Thuya occidentalis, L. Arbor Vite. White Cedar. 
Tsuga canadensis, Carr. Hemlock. Needs protection from the strongest winds. 
Brown. 
The plants under this head are so numerous and inconspicuous that no exhibit 
was made. 
Yellow and orange. 
Acer saccharinum, Wang. Sugar Maple. 
* saccharinum, Wang., var. nigrum, Torr. and Gray. Black Maple. 
Amelanchier canadensis, Torr. and Gray. Service Berry, Shad Bush. 
Betula papyrifera, Marshall. Paper or Canoe Birch. 
Corylus americana, Walt. Hazel-nut. 
o> rostrata, Ait. Beaked Hazel-nut. 
Fagus ferruginea, Ait. Beech. 
Hamamelis virginiana, L. Witch-hazel. 
Larix americana, Michx. Tamarack. 
Populus grandidentata, Michx. Large-toothed Aspen. 
+f monilifera, Ait. Cotton-wood. 
se tremuloides, Michx. American Aspen. 
Rhus toxicodendron, L. Poison Ivy. 
Scarlet, Crimson, Red. 
Acerrubrum, L. Red Maple. 
“  spicatum, Lam. Mountain Maple. 
Ampelopsis quinquefolia, Michx. Virginian Creeper. Our most valuable native 
vine. 
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Arctostaphylos uva-ursi, Spreng. Bearberry. 
Cornus florida, L. Flowering Dogwood. 
Gaultheria procumbens, L. Wintergreen. 
Gaylussacia resinosa, Torr. and Gray. Black Huckleberry. 
Nyssa sylvatica, Marsh. Pepperidge. Sour Gum. 
Quercus coccinea, Wang. Scarlet Oak. 
ss rubra, L. Red Oak. 

Rhus copallina, L. Dwarf Sumach. 

“  typhina, L. Staghorn Sumach. 

“  venenata, D.C. Poison Sumach. 
Rubus canadensis, L. Dewberry. 

“ hispidus, L. Swamp Blackberry. 

“ — villosus, Ait. High Blackberry. 
Vaccinium canadense, Kalm. Dwarf Blueberry. 

Vaccinium pennsylvanicum, Lam. Dwarf Blueberry. 
z vacillans, Solander. Low Blueberry. 


NATIVE SMALL TREES OR SHRUBS DISTINGUISHED FOR THEIR FLOWERS. 


Amelanchier alnifolia, Nutt. Service-berry. 
« canadensis, Torr. and Gray. June Berry. 
% oligocarpa, Roem. Service-berry. 
Cassandra calyculata, Don. Leather-leaf. 
Ceanothus americanus, L. New Jersey Tea. Red-root. 
¥ ovatus, Desf. 
Cephalanthus occidentalis, L. Button-bush. 
Cercis Canadensis, L. Red-bud. Judas-tree. 
Cornus florida, L. Flowering Dogwood. 
Crataegus coccinea, L. Searlet-fruited Thorn. 
ee crus-galli, L. Cockspur Thorn. 
ok punctata, Jacq. 
tomentosa, L. 
Hypericum kalmianum, L. Kalm’s St. Johns-wort. 
Ee prolificum, L. Sbrubby “ i 
Kalmia augustifolia, L. Lambkill. 
“ glauca, Ait. Pale Laurel. 
Ledum latifolium, Ait. Labrador Tea. 
Lonicera ciliata, Muhl. Fly Honeysuckle. 

“ oblongifolia, Muhl. Swamp Fly Honeysuckle. 
Physocarpus opulifolius, Maxim. Nine-bark. 
Potentilla fruticosa, L. Shrubby Cinque-foil. 

Prunus americana, Marshall. Wild Plum. 

“  pennsylvanica, L.f. Wild Red or Pin Cherry. 

“ pumila, L. Sand Cherry. Dwarf Cherry. 

“ serotina. Ehrb. Wild Black Cherry. 

“ virginiana, L. Choke-cherry. 

Pyrus americana, DC. Mountain-ash. 
“  arbutifolia, L.f. Choke-berry. 
os sf var. melanocarpa, Hook. Choke-berry. 
* coronaria, L. Wild Crab-apple. 
“ “  sambucifolia, Cham. and Schlecht. Elder-leaved Mountain-ash. 
osa. 
“ blanda, Ait. Early Wild Rose. 
carolina, L. Swamp Rose. 
‘ engelmanni, Watson. Engelmann’s Rose. 
“ humilis, Marsh. Low Rose. 
sayi, Schwein. Say’s Rose. 
“ setigera, Michx. Climbing or Prairie Rose. 
Rubus Nutkanus, Mocino. White Flowering-raspberry. Salmon-berry. 
“ odoratus, Purple Flowering-raspberry. 
Sambucus canadensis, L. Common Elder. 
s racemosa, Li. Red-berried Elder. 
Spirca salicifolia, lL. Meadow-sweet. 

*“ tomentosa, L. Hardhack. Steeple-bush. 

Viburnum pubescens, Pursh. Downy Arrow-wood. 


THE COLUMBIAN EXPOSITION, 447 


NATIVE SHRUBS OR TREES DISTINGUISHED FOR BEAUTIFUL FRUIT. 


Celustrus scandens, L. Staff-tree. Shrubby bitter-sweet, 
Clematis virginiana, L. Virgin’s-Bower. 
Cornus florida, L. Flowering Dogwood. 
Crataegus coccinea, L. Scarlet-fruited Thorn. 
Crataegus tomentosa, L.: Hawthorn. 
Euonymus americanus, L. var. obovatus, Torr. and Gray. Trailing Strawberry 
Bush. 
Euonymus atropurpureus, Jacq. Waahoo. Burning-bush. 
Tlex verticillata, Gray. Winterberry. Black Alder. 
Lonicera, Seven species. 
Menispermum canadense, L. Moonseed. 
Nemopanthes fascicularis, Raf. Mountain Holly. 
Pyrus americana, DC. Mountain ash. 
“ — sambucifolia, Cham. and Schlecht. ‘Mountain ash. 
Rhus glabra, L. Smooth Sumach. 
“  typhina,,L. Staghorn Sumach. 
Rosa. Six species. 
Sambucus racemosa, L. Red-berried Elder. 
Sassafras officinale, Nees. Sassafras. 
Symphoricarpos occidentalis, Hook. Wolfberry. 
ss racemosus, Michx. Snowberry. 
Taxus canadensis, Willd. Ground Hemlock. American Yew. 
Viburnum opulus, L. Cranberry-tree. 
Xanthoxylum americanum, Mill. Prickly Ash. 


A LIST OF NATIVE TREES AND SHRUBS DISTINGUISHED FOR THEIR SHOWY OR BRILLIANT 
COLORED BARK. 


Acer pennsylvanicum, L. Striped Maple. 

“ rubrum, L. Red Maple. 

“ snicatum, Lam. Mountain Maple. 
Betula papyrifera, Marsh. Paper or Canoe Birch. 
Cornus sericea, L. Silky Cornel. Kinnikinnik. 

ss stolonifera, Michx. Ked-osier. Dog-wood. 

Negudo aceroides, Moench. Box-elder. 
Platanus occidentalis, L. Buttonwood. Sycamore. 
Rubus villosus, Ait. Blackberry. 4 
Salix humilis, Marsh. Low Willow. Prairie Willow. 

“  lueida, Muhl. Shining Willow. 

“  petiolaris, Smith. 
Sassafras officinale, Nees. Sassafras. 
Smilax hispida, Muhl. Greenbrier. 
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NATIVE CLIMBING PLANTS. 


These may be divided into five sections according to their method of getting them- 
selves up in the world. : 


Section 1. Root Climbers. 


Ampelopsis quinquefolia, Michx. Virginian Creeper. American Ivy. Sometimes 
by roots; but mostly by tendrils. 
Rhus toxicodendron, lL. Poison Ivy. 


Section 2. Twiners. 
a. Woody Twiners. 


Celastrus scandens, L. Climbing Bitter-sweet. Wax-work. 
Lonicera glauca, Hill. Small Glaucous Honeysuckle. 

. hirsuta, Eaton. Hairy Honeysuckle. 
Menispermum canadense, L. Moonseed. 
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b. Herbaceous Twiners. 
Apios tuberosa, Moench. Ground-nut. 
Convolvulus sepium, L. Hedge Bindweed. 
Dioscorea villosa, LL. Wild Yam. 
Humulus lupulus, L. Hop. 
Ipomea pandurata, Meyer. Wild Potato Vine. 
Polygonum cilinode, Michx. Fringe-jointed Polygonum. 
ee dumetorum, L., var. scandens, Gray. Climbing Buckwheat. 


Secrion 3. Leaf Climbers. 


Adlumia cirrhosa, Raf. Climbing Fumitory or Mountain Fringe. 
Clematis virginiana, L. Virgin’s-bower. 


Section 4. Tendril Climbers. 
Ampelopsis quinquefolia, Michx. Virginia Creeper. Five-leaved Ivy. 
Echinocystis lobata, Torr. and Gray. Wild Cucumber. 
Smilax hispida, Muhl. Greenbrier. 


Secrion 5. Climbing by recruved Prickles. 


Galium asprellum, Michx. Rough Bedstraw. 
Rosa setigera, Michx. Prairie Rose. Climbing Rose. 


NATIVE PLANTS WHICH ARE VERY LIGHT COLORED. 


a. Glaucous. 


Alopecurus geniculatus, L., var. aristulatus, Torr. Fox-tail Grass. 
Andromeda polifolia, L. 
Baptisia tinctoria, R. Br. Wild Indigo. 
Corydalis glauca, Pursh. Pale Corydalis. 
Dicentra canadensis, DC. Squirrel Corn. 
ss cucullaria, DC. Dutchman’s Breeehes. 
Kalmia glauca, Ait. Pale Laurel. 
Lonicera glauca, Hill. Glaucous Honeysuckle. 
Agropyrum dasystachyum, Vasey. 


b. Clothed with White Hairs. 


Amelanchier canadensis, T. and G., var. oblongifolia, T. and G. Service Berry. 
Anemone cylindrica, Gray. Long-fruited Anemone. 
Anaphalis margaritacea, B. and H. Pearly Everlasting. 
Artemisia canadensis, Michx. Wild Wormwood. 
ss ludoviciana, Nutt. Western Mugwort. 

Antennaria plantaginifolia, Hook. Plaintain-leaved Everlasting. 
Cnicus altissimus, Willd. Tall Thistle. 

iy pitcheri, Torr. Pitcher’s Thistle. 
Gnaphalium decurrens, Ives. Everlasting. 


s polycephalum, Michx. Common Everlasting. 
‘s purpureum, L. Purplish Cudweed. 
sf uliginosum, L. Low Cudweed. 
Potentilla anserina, L. Silver-weed. 
" argentea, L. Silvery Cinque-foil. 


A LIST OF SMALL EVERGREENS. 


Antennaria plantaginifolia, Hook, Plantain-leaved Everlasting. 
Arctostaphylos wva-ursi, Spreng. Bearberry. 
Aspidium acrostichoides, Swz. Christmas Fern. 

“ marginale, Swz. Shield Fern. 
Cassandra calyculata, Don. Leather-leaf. 
Chimaphila maculata, Pursh. Spotted Wintergreen. 

Z- umbellata, Nutt. Prince’s Pine. 

Coptis trifolia, Salisb. Goldthread. 
Epigea repens, L. Trailing Arbutus. 
Gaultheria procumbens, L. Creeping Wintergreen. 
Hepatica acutiloba, DC. Liver-leaf. Hepatica. 
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Hepatica triloba, Chaix. Liver-leaf. Hepatica. 
Hudsonia tomentosa, Nutt. 
Lechea major, Michx. Pinweed. 
< minor, L. Pinweed. 
Mitchella repens, L. Partridge Berry. 
Phlox bifida, Beck. 
divaricata, L. 
Polypodium vulgare, L. Polypody. 
Potentilla tridentata, Ait. Three-toothed Cinque-foil. 
Pyrola elliptica, Shin-leaf. 
“ rotundifolia, L. Shin-leaf. 
secunda, L. Shin-leaf. 
Vaccinium macrocarpon,, Ait. Large Cranberry. 
ff oxycoccus, L. Small Cranberry. 
Waldsteinia fragarioides, Tratt. Barren Strawberry. 


BRONZE EVERGREENS. 
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The leaves of the following evergreens often assume a bronze color in 


autumn. 


Arctostaphylos uva-ursi, Spreng. Bearberry. 
Epigea repens, L. Trailing Arbutus. 
Gaultheria procumbens, L. Creeping Wintergreen. 
Rubus hispidus, L. Running Swamp-blackberry. 
Sarracenia purpurea, L. Pitcher-plant. 
Vaccinum canadense, Kalm. Dwarf Blueberry. 

s macrocarpon, Ait. Large Cranberry. 


i oxycoccus, L. Small Cranberry. 
y pennsylvanicum, Lam. Dwarf Blueberry. 
e vacillans, Solander. Low Blueberry. 


To this list, also, other plants might be added. 


PLANTS SUITABLE FOR WINTER BOQUETS. 


Antennaria margaritacea, Benth. and Hook. Pearly Everlasting. 
Celastrus scandens, L. (fruit). Wax-work. Climbing Bitter-sweet. 


Clematis virginiana, L. “ Virgin’s-bower. 
Cyperus. Different species, cut young. 
Dioscorea villosa, L. (fruit). Wild Yam. 
Eriophorum cyperinum, L. Cotton-grass. 
6 lineatum, Benth. and Hook. Cotton-grass. 


Euonymus americanus, L., var.obovatus, Torr. and Gray. Strawberry Bush. 


“ 


atropurpureus, Jacq. Wahoo. 
Gnaphalium decurrens, Ives. Everlasting. 


re polycephalum, Michx. Common Everlasting. 


Grasses. Some species cut young. 

Liatris scariosa, Willd. Blazing-star. 

Staphylea trifolia, L. (fruit). American Bladder-nut. 
Solidago. Several species. 


NATIVE BOG AND MARSH PLANTS WHICH ARE PROMISING FOR CULTIVATION. 


Acorus calamus, L. Sweet Flag. 


Alopecurus geniculatus, L. var. aristulatus, Torr. Foxtail Grass. 


Andromeda polifolia, Salisb. Andromeda. 
Arethusa bulbosa, L. An orchid. 
Asclepias incarnata, L. Swamp Milkweed. 
Aspidium cristatum, Swz. Shield Fern. 
dy thelypteris, Swz. Shield Fern. 
Aster nove-anglie, L. Aster. 
“- puniceus, L. Aster. 
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Calla palustris, L. Calla. 
Calopogon pulchellus, R. Br. An orchid. 
Caltha palustris, L. Marsh Marigold. 
Calypso borealis, Salisb. An orchid. 
Campanula aparinoides, Pursh. Marsh Bellflower. 
Cardamine pratensis, L. Cuckoo Flower. 
fs rhomboidea, DC. Spring Cress. 
«s a var. purpurea, Torr. Spring Cress. 
Carex. Many species. 
Cassandra calyculata, Don. Leather-leaf. 
Chelone glabra, L. Turtle-head. Snake-head. 
Chiogenes serpyllifolia, Salisb. Creeping Snowberry. 
Clintonia borealis, Raf. 
Cnicus muticus, Pursh. Swamp Thistle. 
Coptis trifolia, Salisb. Three-leaved Goldthread. 
Coreopsis trichosperma, Michx. Tickseed Sunfiower. 
Cypripedium acaule, Ait. Stemless Lady’s Slipper. 
candidum, Muhl. Small White Lady’s Slipper. 


- parviflorum, Salisb. Yellow Lady’s Slipper. 
Ke pubescens, Willd. Larger Yellow Lady’s Slipper. 
fs spectabile, Salisb. Showy Lady’s Slipper. 


Drosera rotundifolia, L. Round-leaved Sundew. 
Dulichium spathaceum, Pers. 
Eriophorum polystachyon, L. Cotton grass. 
Gentiana erinita, Froel. Gentian. 

ss quinqueflora, Lam. Gentian. 

uy serrata, Gunner. Gentian. 
Geum rivale, L. Water or Purple Avens. 
Glyceria canadensis, Trin. Rattlesnake Grass. 
Habenaria ciliaris, R. Br. Yellow Fringed-orchis. 


4 dilatata, Gray. 
vy fimbriata, R. Br. Purple Fringed-orchis. 
es psycodes, Gray. Purple Fringed-orchis. 


_ Helenium autumnale, L. Sneeze-weed. 
Hibiscus moscheutos, lL. Swamp Rose-mallow. 
Hydrocotyle umbellata, L. Water Pennywort. 
Impatiens fulva, Nutt. Spotted Touch-me-not. 

pallida, Nutt. Pale Touch-me-not. 
Tris versicolor, L. Blue Flag. 
Kalmia glauca, Ait. Pale Laurel. 
Lathyr Us palustris, L. Vetchling, 

“ var. myrtifolius, Gray. Vetchling. 

Ledum latifolium, Ait. Labrador Tea. 
Lobelia cardinalis, L. Cardinal-flower. 

“* syphilitica, L. Great Lobelia. 
Lonicera oblongifolia, Muhl. Swamp Fly-honeysuckle. 
Lysimachia quadrifolia, L. Loosestrife. 

stricta, Ait. Loosestrife. 
=5 thyrsiflora, L. Tufted Loosestrife. 
Menyanthes trifoliata, L. Buckbean. 
Muhlenbergia glomerata, Trin. Drop-seed. 
Osmunda cinnamomea, L. Cinnamon Fern. 

s claytoniana, L. Flowering Fern. 

4 regalis, L. Flowering Fern. 
Parnassia (either species). Grass of Parnassus. 
Pedicularis lanceolata, Michx. Lousewort. 
Petasites palmata, Gray. Sweet Coltsfoot. 
Phragmites communis, Trin. Reed Grass. 
Pinguicula vulgaris, L. Butterwort. 
Plantago cordata, Lam. Plantain. 

Pogonia ophioglossoides, Nutt. An orchid. 
Polygonum amphibium, L. Knotweed. 
ee hartwrightii, Gray. Knotweed. 
Potentilla anserina, L. Silver-weed. 
“s palustris, Scop. Marsh Five-finger. 
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Primula farinosa, L. Bird’s eye Primrose. 

ss mistassiniea, Michx. Primrose. 

Rudbeckia speciosa, Wend. Cone-flower. 
Rumex britannica, L. Great Water-dock. 

“ vyerticillatus, L. Swamp Dock. 
Salix candida, Willd. Willow. 
“  myrtilloides, L. Willow. 

Sarracenia purpurea, L. Side-saddle Flower. Pitcher-plant. 
Saxifraga pennsylvanica, L. Swamp Saxifrage. 
Scutellaria galericulata, L. Skulleap. 

Senecio aureus, L. Golden Ragwort. Squaw-weed. 
Smilacina trifolia, Desf. False Solomon’s seal. 
Solidago ohioensis, Riddell. Golden-rod. 

: patula, Muhl. Golden-rod. 
ce riddellii, Frank. Golden-rod. 
‘6 uliginosa, Nutt. Golden-rod. 

‘Spartina cynosuroides, Willd. Fresh-water Cord-grass. 
Steironema ciliatum, Raf. Loosestrife. 
Symplocarpus feetidus, Salisb. Skunk Cabbage. 
Vaccinium macrocarpon, Ait. Cranberry. 
Valeriana sylvatica, Banks. Valerian. 

Viola blanda, Willd. White Violet. 
Woodwardia angustifolia, Smith. Chain-fern. 
virginica, Smith. Chain-fern. 


NATIVE AQUATIC PLANTS MOST WORTHY OF CULTIVATION. 


Alisma plantago, L. Water-plantain. 
Brasenia peltata, Pursh. Water-shield. 
Glyceria fluitans, R. Br. Water Manna-grass. 
Leersia oryzoides, Swz. Rice Cut-grass. 
Lemna minor, L. Duckweed. Duck’s-meat. 
“  trisulea, L. Duckweed. Duck’s-meat. 
Minulus jamesii, Torr. James’ Monkey-flower. 
Nuphar advena, Ait. f. Yellow Pond-lily. Spatter-dock. 
ss ¢ var. minus, Morong. Small Yellow Pond-lily. 
Nympheea odorata, Ait. Sweet-scented Water-lily. A pink form found in Otsego 
lake, Otsego county, is especially fine. 
Nymphea reniformis, DC. Tuber-bearing Water-lily. 
Peltandra undulata, Raf. Arrow Arum. 
Pontederia cordata, L. Pickerel-weed. 
Potamogeton natans, L. Pondweed. 
Ranunculus aquatilis, L. var. trichophyllus, Gray. White Water-crowfoot. 
ss circinatus, Sibth. Stiff Water-crowfoot. 
“ multifidus, Pursh. Yellow Water-crowfoot. 
Sagittaria variabilis, Eng. Arrow-head. 
Saururus cernuus, L. Lizard’s-tail. 
Scirpus fluviatilis, Gray, Bulrush. 
Sparganium eurycarpum, Eng. Bur-reed. 
» Spirodela polyrrhiza, Schleid. Duck’s-meat. 
Typha latifolia, l. Cat-tail Flag. 
“ angustifolia, L. Narrow-leaved Cat-tail Flag. 
Utricularia cornuta, Michx. Bladderwort. 
6 vulgaris, L. Bladderwort. 
Zizania aquatica, L. Wild Rice. 


A LIST OF NATIVE FERNS PROMISING FOR CULTIVATION. 


a. Thriving in sun or shade in poor soil. 
Pteris aquilina, L. Eagle Fern. Common Brake. 


. Thriving in cool, rocky places. 
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Asplenium ebeneum, Ait. Spleenwort. 
ruta-muraria, L. Spleenwort. 
ee trichomanes, L. Spleenwort. 
Aspidium filix-mas, Swz. Male Fern. 

a fragrans, Swz. Shield Fern. 

Camptosorus rhizophyllus, Link. _Walking-leaf. 
Cryptogramme acrostichoides, R. Br. Rock-brake. 
Pella gracilis, Hook. Cliff. brake. 
Pella atropurpurea, Link. Cliff-brake. 
Polypodium vulgare, Li. Polypody. 
Woodsia ilvensis, R. Br. 

ee oregana, D.C. Eaton. 

scopulina, D. C. Eaton. 


c. Thriving in bogs or swamps. 


Aspidium cristatum, Swz. Shield Fern. 
noveboracense, Swz. Shield Fern. 
thelypteris, Swz. Shield Fern. 
Woodwardia angustifolia, Smith. Chain-fern. 
oe virginica, Smith. Chain-fern. 


d. Thriving in rich woods. 


Adiantum pedatum, L. Maidenhair. 
Asplenium angustifolium, Michx. Spleenwort. 
filix-femina, Bernh. Spleenwort. 
& thelypteroides, Michx. Spleenwort. 
Aspidium acrostichoides, Swartz. Shield Fern. 
aculeatum, Swartz, var. braunii, Koch. Shield Fern. 
4 boottii, Tuckerman. Shield Fern. 
xs goldianum, Hook. Shield Fern. 
a lonchitis, Swartz. Shield Fern. 
marginale, Swartz. Shield Fern. 
i spinulosum, Swartz. Shield Fern. 
var. intermedium, D.C. Eaton. Shield Fern. 
aitoptenis bulbifera, Beenie Bladder Fern. 
s fragilis, Bernh. Bladder Fern. 
Dicksonia pilosiuseula, Willd. 
Onoclea sensibilis, L. Sensitive Fern. 
W struthiopteris, Hoffman, Ostrich Fern. 
Osmunda cinnamomea, L. Cinnamon Fern. 
ss claytoniana, L. Flowering Fern. 
fe regalis, L. Flowering Fern. 
Phegopteris dryopteris, Fée. Beech Fern. 
hexagonoptera, Fée. Beech Fern. 
polypodioides, Fée. Beech Fern. 


PLANTS INDICATING A FERTILE SOIL. 


Acer sacchari inum, Wang. Sugar maple, when the wood is solid and of fine quality. 
oh var. nigrum, Torr. and Gray. Black sugar Maple. 
Adiantum pedatum, L. Maidenhair Fern. 
Angelica atropurpurea, L. Angelica. 
Apios tuberosa, Mcench. Wild Bean. Ground-nut. 
Arisema triphyllum, Torr. Indian Turnip. 
Asplenium angustifolium, Michx. Spleenwort. 
% thelypteroides, Michx. Spleenwort. 

Cassia marilandica, L. Wild Senna. 
Collinsonia canadensis, L. Rich-weed. Stone-root. 
Crategus tomentosa, L.. Hawthorn. 
Dentaria diphylla, Michx. Toothwort. Pepper-root. 

s laciniata, Muh). Toothwort. Pepper-root. 
Dicentra canadensis, DC. Squirrel Corn. 

os eucullaria, DC. Dutchman’s Breeches. 


THE COLUMBIAN EXPOSITION. 453 


Fraxinus americana, L. White Ash. 
ss quadrangulata, Michx. Blue Ash. 
Hydrastis canadensis, L. Golden Seal. 
Hydrophyllum canadense, L. Waterleaf. 
virginicum, L. Waterleaf. 

Juglans cinerea, L. Butternut. 

a nigra, L. Black Walnut. 
Menispermum canadense, L. Moonseed. 
Orchis spectabilis, L. Showy Orchis. 
Podophyllum peltatum, L. May-apple. Mandrake. 
Quercus alba, L. White Oak. When well grown. 

a macrocarpa, Michx. Bur-oak. 
Ribes cynosbati, L. Prickly Gooseberry. 
Rubus occidentalis, L. Black Raspberry. 
Scrophularia nodosa, L., var. marilandica, Gray. Figwort. 
Taraxacum officinale, Weber. Dandelion. 
Tilia americana, L. Basswood. 
Ulmus americana, L. American Elm. 

“ racemosa, Thomas. Rock Elm. 
Uvularia grandiflora, Smith. Bellwort. 
Verbena hastata, L. Blue Vervain. 


When full grown and of good size, several other trees are indications of 
good soil. 


PLANTS INDICATING A STERILE SOIL, 


The following twenty species of plants are almost certain to be found in 
considerable quantity on any extended area of Jack-pine plains, and 
taken together are a good indication of a poor soil: 


Andropogon furcatus, Muhl. Finger or Beard-grass. 
os scoparius, Michx. Beard-grass. 
Arctostaphylos uva-ursi, Spreng. Bearberry. 
Aster laevis, L. Aster. 
Carex pennsylvanica, Lam. Pennsylvania Sedge. 
Danthonia spicata, Beauv. Wild Oat-grass. 
Epigea repens, L. Trailing Arbutus. 
Erigeron canadensis, L. Horse-weed. 
Gaultheria procumbens, L. Wintergreen. 
Myrica asplenifolia, Endl. Sweet Fern. 
Oryzopsis canadensis, Torr. Mountain Rice. 
Pinus banksiana, Lambert. Scrub or Jack-pine. 
Populus tremuloides, Michx. Aspen. 
Prunus virginiana, L. Choke-cherry. 
Pteris aquilina, L. Brake. Eagle Fern. 
“Quercus coccinea, Wang. Scarlet Oak. 
s tinctoria, Bartr. Black Oak. 
Rume«x acetosella, L. Sheep Sorrel. 
Salix humilis, Marsh. Low or Prairie Willow. 
Solidago nemoralis, Ait. Golden-rod. 
Vaccinium canadense, Kalm. Low Blueberry. 
ie pennsylvanicum, Lam. Dwarf Blueberry. 
s vacillans, Solander. Low Blueberry. 


LIST OF WILD FRUITS, NUTS, ETC. 


Amelanchier canadensis, Torr. and Gray, and varieties. Service-berry. 
Asimina triloba, Dunal. Papaw. 
Carya alba, Nutt. Shell-bark Hickory. 
“  suleata, Nutt. Large Shell-bark Hickory. King-nut. 
Castanea sativa, Mill., var. americana, Gray. American Chestnut. 
Corylus americana, Walt. American Hazel-nut. 
“ rostrata, Ait. Beaked Hazel-nut. 
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Fagus ferruginea, Ait. Beech. 
Fragaria vesca, L. Alpine Strawberry. 
st virginiana, Mill. American Strawberry. 
se L var. tllinoensis, Gray. Wild Strawberry. 
Gaylussacia resinosa, Torr. and Gray. Black Huckleberry. 
Juglans cinerea, L. Butternut. 
ef nigra, L. Black Walnut. 
Morus rubra, L. Red Mulberry. 
Podophyllum peltatum, L. May-apple. Mandrake. 
Prunus americana, Marshall. Wild Red and Yellow Plum. 
ot pumila, L. Sand Cherry. 
Pyrus coronaria, L. American Crab-apple. 
Ribes cynosbati, L. Prickly Gooseberry. 
“  floridum, L’Her. Black Currant. 
“  oxyacanthoides, L. Smooth Wild Gooseberry. 
“rubrum, L., var. subglandulosum, Maxim. Red Currant. 
Rubus canadensis, L. Dewberry. 
“  oecidentalis, L. Black-cap Raspberry. 
‘* strigosus, Michx. Wild Red Raspberry. 
“  villosus, Ait. Blackberry. 
Vaccinium canadense, Kalm. Canada Blueberry. 


ct corymbosum, L. Swamp-blueberry. 

i macrocarpon, Ait. American Cranberry. 

4 pennsylvanicum, Lam. Drawf Early Blueberry. 
‘ vacillans, Solander.- Low Blueberry. 


Vitis bicolor, LeConte. Summer Grape. 
riparia, Michx. Frost Grape. 
Zizania aquatica, L. Wild Rice. 


NATIVE PLANTS FOR THE PROTECTION OF HILLSIDES, EMBANKMENTS AND 
DRIFTING SANDS. 


The following so far as we know are the most valuable: 


Agropyrum repens, Beauv. Quick or Quack-grass. Well naturalized from Europe. 
Ammophila arundinacea, Host. Sea Sand-reed. 
Apocynum androsceemifolium, L. Spreading Dogbane. 
cannabinum, L. Indian Hemp. 

Calamagrostis longifolia, Hook. Dogwood. 
Carex siccata, Dewey. Sedge. 
Cornus alternifolia, L. Dogwood. 

< baileyi, Coult and Evans. Dogwood. 

$s stricta, Lam. 

es sericea, L. Silky Cornel. 

# stolonifera, Michx. Red-osier Dogwood. 
Elymus canadensis, L. Wild Rye. 
Equisetum arvense, L. Horstail. Scouring Rush. 

ss pratense, Ehrh. Horsetail.c Scouring Rush. 
Poa pratensis, L. June Grass. 
Populus balsamifera, L. Balsam Poplar. 
bf monilifera, Ait. Cotton-wood. 
dg tremuloides, Michx. Aspen. 

Prunus pumila, L. Dwarf Cherry. 
Rubus strigosus, Michx. Red Raspberry. 
Salix. Any of our native species growing near by. 
Sambucus canadensis, L. Elder. 

x racemosa, L. Elder. 
Spartina cynosuroides, Willd. Cord-grass. 
Viburnum. Any of our native species near at band. 


PLANTS FOR CARP PONDS. 


Elodea canadensis, Michx. Water-weed. 
Glyceria fluitais, R. Br. Manna-grass. 
Lemna minor, L. Duckweed. 

“  trisulea, L. Duckweed. 
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Potamogeton. Any of our numerous species. Pondweed. 
Ranunculus aquatilis, L., and its varieties. Water-crowfoot. 
s multifidus, Pursh. Water-crowfoot. 
Sagittaria variabilis, Hngelm. Arrow-head. 
Sptrodela polyrrhiza, Schleid. Duckweed. 
Spirogyra. Several species. Pond Scum. 
Vallisneria spiralis, L. Hel-grass. 
Vaucheria. Several species of green pond weeds. 
Wolfiia brasiliensis, Weddell. 
*“  ecolumbiana, Karsten. 
Zizania aquatica, L, Wild Rice. 


NATIVE TREE-LIKE OR LARGE SHRUBS. 


Acer spicatum, Lam. Mountain Maple. 
Alnus incana, Willd. Speckled Alder. Hoary Alder. Black Alder. 
“  serrulata, Willd. Smooth Alder. Black Alder. 
Asimina triloba, Dunal. Papaw. Custard Apple. 
Cercis canadensis, L. Red-bud. Judas-tree. 
Cornus alternifolia, L. f£. Dogwood. 
as circinata, L’Her. Dogwood. 
Crategus coccinea, L. Scarlet Hawthorn. .Red Hawthorn. White Thorn. 
i erus-galli, L. Cockspur Thorn. Newcastle Thorn. 
in tomentosa, L. Black Thorn. Pear Haw. 
Euonymus atropurpureus, Jacq. Burning-bush. Waahoo. Spindle-tree. Arrow-wood. 
Hamamelis virginica, L. Witch-hazel. 
Prunus americana, Marshall. Wild Plum. Canada Plum. Horse Plum. 
« virginiana, L. Choke-cherry. 
Ptelea trifoliata, L. Hop-tree. Shrubby Trefoil. Wafer Ash. 
Quercus prinoides, Willd. Chinquepin Oak. 
Rhus copallina, L. Dwarf Sumach. 
“ glabra, L. Smooth Sumach. 
“  typhina, L. Staghorn Sumach. 
* venenata, DC. Poison Sumach. Poison Dogwood. 
Salix discolor, Muh]. Glaucous Willow. 
“ longifolia, Muhl. Sand-bar Willow. 
_ * lucida, Muhl, Shining Willow. 
Sambucus canadensis, L. Common Elder. 
‘6 racemosa, L. Red-berried Elder. 
Staphylea trifolia, L. Bladder-nut. 
Viburnum lentago, L. Sheep-berry. Nanny-berry. 
s prunifolium, L. Black Haw. Stag-bush. 
Xanthoxylum americanum, Mill. Prickly Ash. Toothache-tree. 


FLOWERING PARASITES AND SAPROPHYTES DESTITUTE OF GREEN LEAVES. 


Aphyllon fasiculatum, Gray. Cancer-root. 
uniflorum, Gray. Cancer-root. 

Conopholis americana, Wallroth. Squaw-root. 
Cuscuta chlorocarpa, Engelm. Dodder. 

ie gronovii, Willd. Dodder. 

S tenuiflora, Engelm. Dodder. 
Epiphegus virginiana, Bart. Beech-drops. 
Monotropa hypopitys, L. Pine-sap. False Beech-drops. 

ay uniflora, L. Indian Pipe. Corpse-plant. 

Pterospora andromedea, Nutt. Pine-drops. 


GREEN-LEAVED PARASITES. 


Castilleia coccinea, Spreng. Scarlet Painted-cup. 

< pallida, Kunth, var., septentrionalis, Gray. Pale Painted-cup. 
Comandra livida, Richardson. Bastard Toad-flax. 

“ umbellata, Nutt. Bastard Toad-flax. 
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Gerardia aspera, Dougl. Gerardia. 
es auriculata, Michx. Gerardia. 
x flava, L. Downy Foxglove. 
as leevigata, Raf. Gerardia. 
af pedicularia, L. Lousewort Foxglove. 
Ke purpureu, L. Purple Gerardia. 
wu sé var., paupercula, Gray. Purple Gerardia. 
cs quercifolia, Pursh. Smooth Foxglove. 
ob tenuifolia, Vahl. Slender Gerardia, 
as a var., asperula, Gray. Slender Gerardia. 


NATIVE PLANTS WHICH, WHEN TOUCHED, POISON MANY PERSONS. 


Rhus toxicodendron, L. Poison Ivy. 
*« ~venenata, DC. Poison Sumach. 


CRUDE DRUGS CONSISTING OF MICHIGAN PLANTS WHICH ARE ADMITTED TO 
THE UNITED STATES PHARMACOPQCIA. 


The following species, 54 in all, are admitted to the United States 
pharmacopoeia. When eaten, many of them are poisonous: 


Acorus calamus, L. Sweet Flag. 
Agropyrum repens, Beauy. Couch-grass. 
Apocynum cannabinum, L. Indian Hemp. 
Arctostaphylos uva-ursi, Spreng. Bearberry. 
Arctium lappa, L, Burdock. 
Artemisia absinthium, L. Wormwood. 
Aspidium filix-mas, Swz. Male Fern. 
Brassica alba, Boiss. White Mustard. 

e nigra, Koch. Black Mustard. 
Cannabis sativa, L. Hemp. 
Carum carui, Li. Caraway. 
Castanea sativa, Mill., var. americana, Gray. Chestnut. 
Chelidonium majus, L. Garden Celandine. 
Chenopodium ambrosivides, L., var. anthelminticum, Gray. Wormseed. 
Chimaphila umbellata, Nut. Pipsissewa. 
Cimicifuga racemosa, Nutt. Black Snakeroot. Black Cohosh, 
Cornus florida, L. Flowering Dogwood. 
Cypripedium pubescens, Willd. Yellow Lady’s Slipper. 
Datura stramonium, L. Stramonium. 
EHuonymus atropurpureus, Jacq. Waahoo. 
Eupatorium perfoliatum, L. Boneset. 
Gaultheria procumbens, L. Wintergreen. 
Geranium maculatum, L. Cranesbill. 
Hamamelis virginiana, L. Witch-Hazel. 
Hedeoma pulegioides, Pers. American Pennyroyal. 
Humulus lupulus, L. Common Hop. 
Hydrastis canadensis, L. Golden Seal. 
Hyoscyamus niger, L. Black Henbane. 
Inula helenium, L. Elecampane. 
Tris versicolor, L. Blue Flag. 
Juglans cinerea, L. Butternut. 
Juniperus communis, L. Juniper. 
Linum usitatissimum, L. Flax. 
Lobelia inflata, L. Indian Tobacco. Lobelia. 
Marrubium vulgare, L. Horehound. 
Mentha piperita, L. Peppermint. 

“ viridis, L. Spéarmint. 
Phytolacca decandra, L. Pokeweed. Scoke. 
Podophyllum peltatum, L. Mandrake. 
Polygala senega, L. Senega. Seneca Snakeroot. 
Prunus serotina, Ebrh. Wild Black Cherry. 
Quercus alba, L. White Oak. 
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Rubus villosus, Ait. Blackberry. 

Rumex crispus, L. Curled Dock. Narrow-leaved Dock. 
Sambucus canadensis, L. Elder. 

Sanguinaria canadensis, L. Blood-root. 

Sassafras officinale, Nees. Sassafras. 

Seutellaria lateriflora, L. Skulleap. 

Solanum duleamara, L. Bittersweet. 

Tanacetum vulgare, Li. Tansy. 

Taraxacum officinale, Weber. Dandelion. 

Ulmus fulva, Michx. Slippery Elm. Red Elm. 
Veronica virginica, L. Culver’s Physic. 

Xanthoxylum americanum, Mill. Prickly Ash. . 


THE GRASSES OF MICHIGAN, NATIVE AND NATURALIZED. 


Numbering 136 species and varieties: 


Agropyrum repens, Beauv. Couch. Quitch. Quick or Quack-grass. 
sc dasystachyum, Vasey. 
ch violaceum, Lange. 
se caninum, R. andS. Awned Wheat-grass. 
Agrostis alba, L. White Bent Grass. 
s * var. vulgaris, Thurb. Red Top. 
G perennans, Tuckerman. Thin-grass. 
% scabra, Willd. Hair-grass. 
ee canina, L. Brown Bent-grass. 
Alopecurus pratensis, L. Meadow Foxtail. 
. geniculatus, L. Floating Foxtail. 
co x var., aristulatus, Torr. 
Ammophila arundinacea, Host. Sea Sand-reed. 
Andropogon furcatus, Muh]. Beard-grass. 
a scoparius, Michx. 
Anthoxanthum odoratum, L. Sweet Vernal Grass. 
Apera spica-venti, Beauv. 
Aristida purpurascens, Poir. Triple-awned Grass. 
Arrhenatherum avenaceum, Beauv. Odat-grass. 
Asprella hystrix, Willd. Bottle-brush Grass. 
Avena striata, Michx. Oat-grass. 
Boutelowa racemosa, Lag. Grama-grass. 
Braehyelytrum aristatum, Beauv. 
Bromus kalmii, Gray. Wild Chess. 
*  secalinus, L. Cheat or Chess. 
« ciliatus, L. 
“ —asper, Li. 
“  breviaristatus, Thurb. 
Calamagrostis canadensis, Beauv. Blue-Joint. 


¢ stricta, Trin. 
. lapponica, Trin. 
“ longifolia, Hook. 


Cenchrus tribuloides, L. Hedgehog or Bur-grass. 
Chrysopogon nutans, Benth. Indian Grass. 
Cinna arundinacea, L. Wood Reed-grass. 

“ pendula, Trin. 
Dactylis glomerata, L. 
Danthonia spicata, Beauv. Wild Oat-grass. 

He intermedia, Vasey. 
Deschampsia flexuosa, Trin. Common Hair-grass. 
caespitosa, Beauv. 

Diarrhena americana, Beauv. 
Eatonia obtusata, Gray. 

sf pennsylvanica, Gray. 

“e dudleyi, Vasey. 
Eleusine indica, Gaertn. Dog’s-tail or Wire-grass. 
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Elymus virginicus, L. Wild Rye. 


“ 
“ 
“ee 


“ 


canadensis, L. 
ae var. glaucifolius, Gray. 
striatus, Willd. 
4 var. villosus, Gray. 


Elymus sibiricus, L., var. americanus, Gray. 
Elymus mollis, Trin. 
Eragrostis reptans, Nees. 
Si major, Host. 
tf pilosa, Beauv. 
Frankti, Meyer. 


‘ captllaris. L. 
¢ TI eae Gray., var., spectabilis, Gray. 
Festuca tenella, Willd Fescue- -ZT ass. 


“ ovina, L. Sheep’s Fescue. 

£ “var. duriuscula, Koch. 

“ nutans, Willd. 

“  elatior, L. Taller or Meadow Fescue. 

- as var. pratensis, Gray. Meadow Fescue. 
Glyceria canadensis, Trin. Rattlesnake Grass. 

ce nervata, Trin. 

pallida, Trin. 

grandis, Watson. 

os fluitans, B. Br. 

Graphephorum melicoideum, Desv. 
os var. majus, Gray. 

Hierochloe borealis, R. and 8S. Holy Grass. 
Hordeum jubatum, L. Squirrel-tail Grass. 
Koeleria cristata, Pers. 
Leersia virginica, Willd. 

“  oryzoides, Swz. Rice Cut-grass. 
Lolium perenne, L. Common Darnel. 

“ temulentum, L. Bearded Darnel. 
Milium effusum, L. Millet-grass. 
Muhlenbergia glomerata, Trin. Drop-seed Grass. 

wv mexicana, Trin. 
¥ sylvatica, Torr. and Gray. 
willdenovit, Trin. 
* diffusa, Schreber. Nimble Will. 
Oryzopsis melanocarpa, Muh]. Mountain Rice. 
As asperifolia, Michx. 
canadensis, Torr. 
Panicum ¢ glabrum, Gaud. Panic-grass. 
sanguinale, L. Common Crab or Finger Grass. 

x capillare, L. Old-witch Grass. 

8 agrostoides, Muhl. 
virgatum, L. 
xwanthophysum, Gray. 

“ latifolium, L. 

a clandestinum, L. 

Z scoparium, Lam. 

. nitidum, Michx. (Lam. ?) 
microcarpon, Mubl. 
depauperatum, Muhl. 
dichotomum, L. 

cs oe var. commune, Wats. 
“  fasciculatum, Wats. 
> cf “ gracile, Wats. 
crus-galli, L. Barnyard Grass. 

‘ var. hispidum, Gray. 
Phalaris canariensis, L. Canary-grass. 

. arundinacea, L. Reed Canary-grass. 
Phleum pratense, L. Timothy. 

ey alpinum, L. 
Phragmites communis, Trin. 


“ee 


oe “ 
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Poa annua, L. Low Spear-grass. 


compressa, L. Wire-grass. Blue-grass. 


“ alpina, Li. 
© nemoralis, L. 


* serotina, Ehrh. False Red-top. Fowl Meadow-grass. 


“ pratensis, L. Kentucky Blue Grass. 
“ trivialis, L. Roughish Meadow-grass. 


*“ sylvestris, Gray. 
“ debilis, Torr. 
“  alsodes, Gray. 
_ “ flexuosa, Mubl. 
Setaria verticillata, Beauv. 
‘ glauca, Beauv. Foxtail. 


Ge viridis, Beauv. Green Foxtail. 


June Grass. 


Pigeon-Grass. 
Bottle-grass. 


= italica, Kunth. Millet. Hungarian Grass. 
Spartina cynosuroides, Willd. Fresh-water Cord Grass. 
Sporobolus vaginaeflorus, Vasey. Drop-seed Grass. 


. eryptandrus, Gray. 
a serotinus, Gray. 


Stipa avenacea, L. Black Oat-grass. 
“ spartea, Trin. Porcupine Grass. 
Triodia cuprea, Jacq. Tall Red-top. 


Trisetum subspicatum, Beauv., var. molle, Gray. 


“* — smithii, Porter. 


Zizania aquatica, L. Indian Rice. 


Water Oats. 


HERBARIUM SPECIMENS OF 313 VARIETIES OF WHEAT GROWN AT PHE COLLEGE IN 1892. 


Alabama. 
Algeria. 
American. 
American Bronze. 
Andrew’s No. 4. 
April-oder-fern. 
Armstrong, 
Arnold Hybrid. 
Ashburn. 
Australian. 
Australian O. K. 


Bally ae (M). 
Baltimore. 

Beal. 

Baal (K). 

Bearded King. 
Bearded Monarch. 
Bearded Monarch (K). 
Bennett. 

Berwick. 

Big English. 

Big Frame. 

Big May. 

Bissel. 

Blue Drop (Aus.). 
Bodine. 

Bordeaux. 

Boyer. 

Brady. 

Brady Lake. 
Buckeye. 

Bulgarian. 

Bullard’s Velvet Chaff. 
California Blue Stem. 


Campbell’s White Chaff (Spring). 


Canada Club. 


.Canada Velvet Chaff. 


Canadian Express. 
Canadian Wonder. 
Carter’s Bird Proof (Aust.). 
Centennial. 

Centennial Bearded (M). 
Centennial Club. 
Champion. 

Champion Amber. 
Champion Amber (K). 
Champion (Aust.). 
Clawson. 

Clawson (K). 

Clawson (M). 

Club (Aust.). , 
Connecticut White. 
Cornell No. 3. 

Crate. 

Crawford. 

Currell. 

Currell’s Prolific. 
Currell’s Prolific (Ohio). 
Dakota (Spring). 
Dallas. 

Davis. 

Deisman’s No. 1. 
Deisman’s No. 2. 

Deitz. 

Deitz (K). 

Deitz No. 28. 

Deitz No. 45. 

Deitz (Ohio). 

Democrat. 

Democrat (from Canada). 
Diehl Egyptian. 

Diehl Mediterranean, 
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Diehl Mediterranean (QO). 
Dividend. 

Dutoits (Aust.). 

Early May. 

Early Red (Aust.). 

Early Red Clawson. 


Early Red Clawson (Ever.). 


Early Red Clawson (M). 
Early Red Fultz. 
Harly Rice. 

Early Ripe. 

Karly White Chaff. 
Ebersole. 

Egyptian (M). 
Egyptian (M 71 f). 
Emporium. 

Everett’s Golden Cross. 
Everett’s Golden Red. 
HKverett’s High Grade. 
Everett’s New Monarch. 
Excelsior. 

Extra Early Oakley (K). 
Fairfield. 

Farquar. 

Fenton. 

¥inley. 

French Imperial. 
French Prairie. 
Fulcaster. 

Fulcaster (M). 

Fultz. 

Fultz Blue Stem. 
Fultz Clawson. 
Grecian. 

Gypsy. 

Gypsy (M). 

Hackman. 

Halfbeard. 

Harvest King. 
Height’s Prolific. e 
Hertfordshire White. 
Hicks. 

High Grade. 
Hindostan. 

Horsford’s Pearl. 
Hungarian. 

Hybrid Dottle. 
Hybrid Larned. 
Hybrid Larned (Ohio). 
Hybrid (M). 

Hybrid Mediterranean. 
Hybrid No. 9. 
Improved Fife. 
Improved Rice (D). 
Improved (K), 

Trish Lamis. 

Trish Lamis (M). 
Jacques. 

Jennings. 

Johnson. 

Johnson’s (K). 
Johnson’s Winter Fife. 


Johnson’s Winter Fife (M). 


Jones Winter Fife. 
Kenning Loud Red. 
Kentucky Red (M). 


Kentucky White. 
King. 

Knapp. 

Knapp (Dup.). 

Kyle Amber. 
Lancaster. 

Landreth. 

Laumas. 

Laumas Red. 

Lead’s Rust Proof (Aust.). 
Lebanon. 

Lehigh. 

Lehigh No. 6. 

Leigh. 

Lincoln (Mixed), 
Little Red. 

Long Berry. 

Lost Nation. 

Lost Nation (Spring). 
Lule Red. 

Mammoth. 

Mammoth Red. 
Manchester. 
Manitoba. 

Martin’s Amber. 
Martin’s Amber (0). 
McCracken. 
McCregan. 

McGhee’s Red. 
McGhee’s White. 
McQuay. 

McPherson. 

Mealy (K). 

Mealy (O). 

Mediah. 
Mediterranean. 
Mediterranean Red Chaff, 
Menonite. 

Miami Valley Pine. 
Michigan Amber. 
Michigan Bronze. 
Michigan Bronze (M). 
Michigan White. 
Michigan Wick. 
Miller. 

Miller’s Prolific. 
Minnesota Hand Fife. 
Miracle. 

Missouri. 

Missouri Blue Stem. 
Mixed Winter Wheat. 
Moon. 

Mountain White. 
Nebraska. 

New Australian. 

New Long Beard. 
New Longberry Red. 
New Monarch. 

New Nigger. 

New Red Wabash (M). 
New York F lint. 
Nigger. 

Nigger bearded (M). 
Nol Sommer Kolbern. 
Northern Champion. 
Oakley Extra Early. 
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Odessa White. 
Ohio Swamp. 
ORE: 

Ontario. 

Ontario Wonder. 
Oregon Club. 
Oregon (K). 
Oregon (QO). 
Ostrey. 

Palestine. 
Power’s. 
Patagonia. 
Patagonian Trigo. 
Peerless Spring. 
Penquite’s Velvet Chaff. 
Peter Joebrose. 
Polish Wheat. 
Poole. 

Poole (M). 

Port Bider Rust Proof. 
Porter. 


Prize Red Chaff (from Scot.). 


Prize Square Head. 
Pure Gold. 

Pure Scotch Fife. 
Purple Straw (K). 
Purple Straw (Aust.). 
Purple Straw Red (Ga.). 
Purple Straw Red (K). 
Purple Straw White. 
Raub’s Black Prolific. 
Red Amber. 

Red Brazilian. 

Red Chaff (Australian). 
Red Chaff (Square Head). 
Red Clawson. 

Red Clawson (M). 
Red Cross. 

Red Egyptian (M). 
Red Fultz. 

Red Invicible. 

Red Knob (Aust.). 
Red Lamas. 

Red Lea. 

Red Line. 

Red May. 

Red Russian. 

Red Straw (Aust.). 
Red Tuscan. 

Red Wheat. 

Red Wheat No. 3. 
Regent. 

Rejected. 

_ Reliable. 

Reliable (M. A. C.). 
Riesen Sommer. 

Rio Grande. 

Roberts (K). 

Rocky Mountain. 
Rocky Mountain (K). 
Rocky Velvet. 
Rogers. 

Rogers’ Amber. 
Rogers’ Red. 

Rogers’ Red (M). 
Roscoe. 


Royal] Australian (K). 
Royal No. 5. 

Ruby. 

Rudge. 

Rumsey. 

Rural No. 5. 
Russian. 

Russian May. 
Russian Red. 

Rust Resisting (Aust.). 
Sandormica. 

Scotch Wonder (Aust.). 
Scott. 

Seizure. 

Selected Beal. 
Selected Beal (Aust.). 
Selected Clawson. 
Seneca. 

Seneca Chaff. 
Sheriff. 

Shoemaker Clawson. 
Sibley’s Chaff. 
Sibley’s Hybrid. 
Sibley’s New Golden. 
Silver Chaff. 

Silver Chaff (Bearded). 
Smith’s Improved. 
Smooth Scott. 
Soules. 

Southern Amber. 
Spaulding Red. 
Square Head Red. 
Standard. 

Stem Wedel (Aust.). 
Strayer’s Egyptian. 
Strayer’s Longberry. 
Strayer’s Roumania. 
Steward. 

Surprise. 

Swanth. 

Talavera (Aust.). 
Tasmanian Red (D). 
Tasmanian Red (K). 
Theise. 

Theiss. 

Travis. 

Travis (M). 
Treadwell. 

Triticum. 

Tuscan Amber. 
Tuscan Island. 
Valley (K). 

Valley (O). 

Valley Amber. 
Velvet Chaff. 

Velvet Chaff (K). 
Velvet Pearl (Aust.). 
Walker. 

Walker’s Favorite. 
Ward’s Prolific (Aust.). 
Washington. 
Washington Glass. 
Wayne. 

Wayne Co. Select. 
White Blue Stem. 
White Chaff. 
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White Clawson. 
White Eldorado. 
White Essex. 
White Fultz. 


White Hagan (Aust.). 


White Mexican. 
White Mountain. 
White Petantille. 
White Rogers. 
White Rose. 


White Samas (Aust.). 
White Square Head. 


White Surprise. 
White Surprise (M). 
White Track. 
White Tuscan. 
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White Wheat No. 1. 
White Wheat No. 2 
Wild Grove. 
Willets. 

Willets’ Selected. 
Wintergreen. 
Winter Pearl. 
Wisconsin Triumph. 
Witter. 

Wyandot Red. 
Wyson. 

Yellow Alabama. 
Yellow Blue Stem. 
Yellow Missouri. 
Yellow White Chaff. 
Zimmerman. 


White Velvet. 


BOXES FOR DRIED FRUITS AND NUTS AND FOR LARGE FUNGI. 
- Two cloth-covered boxes convenient for the purpose named above. 


PHOTOGRAPHS OF AMERICAN BOTANISTS. . 


Allen, Timothy F., M. D., 10 E. 36th St., New York City. 

Anderson, F. W., Sc. D., Asst. Ed. Amer. Agriculturist, New York City. Deceased. 

Arthur, J. C., Ph. D., Purdue Univ., Ed. Bot. Gaz., LaFayette, Ind. 

Atkinson, Geo. F., Asst. Prof. Cryptogamic Botany Cornell Univ., Ithaca, N. Y. 

Babcock, H. H., M. A., Prin. Chicago Academy. Deceased. 

Bailey, L. H., M.S., Prof. Hort. Cornell Univ., Ithaca, N. Y., Carices. 

Bailey, W. W., M. A., Prof. Bot. Brown Univ., Providence, R. I. 

Barnes, C. R., Ph. D., Prof. Bot. Univ. of Wis., Ed. Bot. Gazette, Madison, Wis. 

Bastin, E.S., A. M., F. R. M.S., Prof. Bot., Mater Med. and Mic., Chicago College of 
Pharmacy, Chicago, II. 

Beal, W. J., M.S., Ph. D., Prof. of Botany and Forestry, Agr. Coll., Mich. 

Botanical Staff, Mich. Agr. Coll. in 1890.—L. H. Dewey, B.S., J. W. Toumey, B. S., C. 
F. Wheeler, B. S., W. J. Beal, M.S., Ph. D. 

Bebb, M.S., 926 Grant Ave., Rockford, Ill. Salices. 

Bessey, C. E., M.S., Ph. D., Prof. Bot. Univ. Neb., Bot. Ed. Am. Naturalist, Lincoln 
Neb. 

Bolley, H. L., M. Se., Botanist Govt. Exper. Sta., Prof. Biol. Agr’l Coll., argo, N. Dak. 

Brendel, F., M. D., Peoria, Ill. 

Brewer, W. H., Ph. D., Prof. Agric. Yale University, New Haven, Conn. 

Brandegee, T. S., San Francisco, Cal. 

Burrill, T. J., Ph. D., Prof, Bot. Univ. Ill., Champaign, Ill. 

Calkins, W. W., Chicago, IIl. 

Campbell, D. H., Ph. D., Prof. Bot. Leland Stanford, Jr. Univ., Palo Alto, Cal. 

Canby, Wm. M., Wilmington, Del. 

Carlton, M. A., B.S.. Prof. Nat. Sci. Garfield Univ., Wichita, Kansas. 

Chapman, A. W., M. D., Appalachicola, Fla. 

Chickering, J. W., Prof. Nat. Sci. Deaf Mute Coll., Washington, D. C. 

Cooley, Dennis, M. D., Washington, Macomb Co., Mich. Deceased. 

Cooley, Grace E., Instructor in Botany, Wellesley, Mass. 

Cook, O. F., Syracuse, N. Y. 

Coulter, J. M., Ph. D., Pres. State Univ., Ed. Bot. Gaz., Bloomington, Ind. 

Coulter, Stanley, Prof. Biol. Purdue Univ., LaFayette, Ind. 

Coville, F. V., A. B., Botanist Dept. of Agriculture, Washington, D.C. 

Crozier, A. A. M. S, Ann Arbor, Mich, Botanical Author 

Cummings, Clara E. .. Associate Prof. Bot. Wellesley Coll., Wellesley, Mass, 

Curtiss, A. H., Jacksonville, Fla. 

Darlington, Wm., West Chester, Pa. Deceased. 

Davis, C. A., M. A., Prof. Nat. Sci., Alma College, Alma, Mich. 

Davis, J. J., M. D., Racine, Wis. Fungi. 

Day, David F., Buffalo, N. Y., Pres. Buffalo Society of Nat. Science. 

Deane, Walter, M. A., Brew ster St., Cambridge, Mass. 
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Dearness, J., P. S. I., Prof. Biology, London, Can. 
Dewey, C., Rochester, N. Y. Carices. Deceased. 
Dudley, W. R., M.8., Prof. Bot. Leland Stanford, Jr. Univ., Palo Alto, Cal. 
Eaton, Daniel C., M. A., Prof. Botany Yale College, New Haven, Ct. 
Eckfeldt, J. W., M. D., West Phila., Pa. 
Ellis, J. B., Plainfield, N. J. Fungi. 
Emerson, George B., author of “ Trees of Massachusetts.” _ Deceased. 
Engelmann, George, M. D., St. Louis, Mo. Botanical writer. Deceased. 
Farlow, W.G., A. M., M. D., Prof. Cryptogamic Bot. Harvard Univ., Cambridge, Mass. 
Farwell, O. A., 981 Jefferson Ave., Detroit, Mich. \ 
Fernow, B. E., Chief of Forestry Div., U.S. Dept. Agric., Washington, D. C. 
Ganong, W. F., A. M., Instructor in Botany, Harvard Univ., Cambridge, Mass. 
Galloway, B. T., Chief Dept. Vegt. Pathology, Washington, D. C. 
Goodale, Geo. L., M. D., LL. D., Prof. Botany Harvard Univ., Cambridge, Mass. 
Gray, Asa, M: D., LL. D., Fisher Prof. of Natural History Harvard Uniy., Cambridge, 
Mass. Deceased. 
Hallowell, Susan M., Prof. Botany Wellesley College, Mass. 
Halsted, B. D., D. Sc., Prof. Botany Rutgers College, New Brunswick, N. J. 
Harrington, M. W., Ex-Prof. Botany Univ. of Mich., Washington, D. C. 
Henderson, Louis F., Olympia, Wash. 
Hervey, Rev. A. B., Ph. D., Pres. St. Lawrence Univ., Canton, New York. Botanical 
author. 
Hicks, Gilbert H., B.S., Instructor in Botany, Agricultural College, Mich. 
Hill, Rev. E. J., Englewood, Ill. 
Hitchcock, A. S., M.S., Prof. Botany State Agric. College, Manhattan, Kansas. 
Holm, Theo.. Asst. in Botany U.S. Dept. of Agriculture. 
Holzinger, J. M., M.S., Asst. Botanist Dept. Agr., Washington, D. C. 
ene Henrietta W., Ph. D., Prof. of Botany Mt. Holyoke College, South Hadley, 
ass. - 
Howell, Thos., Arthur, Oregon. 
Humphrey, J. Ellis, D. Sc., Prof. Veg. Physiology Agrl. Exp. Sta., Amherst, Mass. 
James, T. P., Cambridge, Mass. Mosses. Deceased. 
Jones, Marcus E., A. M., Salt Lake City, Utah. 
Kellerman, W. A., Ph. D., Prof. Botany Ohio State Univ., Columbus, O. 
Kellerman, Mrs. W. A., Columbus, O. 
Kelsey, F. D., Se. D., Prof. Botany Oberlin College, Oberlin, O. 
Lake, E. R., M. S., Prof. Botany and Horticulture, Pullman, Washington. 
Langlois, Rev. A. B., St. Martinville, Florida. 
Lazenby, W. R., Prof. Horticulture Ohio State Univ., Columbus, O. 
Lesquereux, Leo, American Bryologist. Deceased. 
Mackloskie, Geo., D. Sc., LL. D., Prof. Biology Princton College, Princeton, N. J. 
Massey, W. F., Prof. Hort. and Bot. Raleigh, N. C. 
McBride, T. H., Prof. Botany Univ. of Iowa, Iowa City. Ia. 
McCarthy, Gerald, B. S., Prof. Botany Agr’l College, Raleigh, N. C. 
McDonald, F. E., Peoria, Ill. 
Mohr, Chas., M. D., Mobile. Ala. 
Morong, Rev. Thomas, Ph. D., Curator Herbarium Columbia College, New York City. 
Munson, T. V., M. S., Dennison, Texas. 
Newberry, J. S., M. D., LL. D., Late President Torrey Botanical Club. Deceased. 
Palmer, E., M. D., National Museum., Washington, D. C. 
Pammel, L. H., B. Agr.. Prof. Botany Agr. College, Ames, Iowa. 
Parry, C. C., M. D., Davenport, Iowa. Deceased. 
Patterson, H. N., Oquawka, III. 
Peck, Charles. H., State Botanist, Albany, N.Y. 
Penhallow, D. P., Prof. Botany McGill Univ., Montreal, Can. 
Peters, Thomas M., A. M., Moulton, Florida. 
Porter, Thos. Conrad, D. D., LL. D., Prof. Biology and Geology, Lafayette College, 
Easton, Penn. 
Prentiss, A. N., M.S., Prof Botany and Arboriculture Cornell Univ., Ithaca, N. Y. 
Pringle, C. G., A. M., East Charlotte, Vt. Prince of American collectors. 
Redfield, John H., 216 W. Logan Square, Philadelphia, Pa. 
Reverchon, I., Dallas, Texas. 
Robertson, Chas., Carlinville, Ill. 
Robinson, B. L., Ph. D., Curator Harvard College Herbarium, Cambridge, Mass. 
Rowlee, W. W., B. L., Instructor in Botany Cornell Univ., Ithaca, N. Y. 
Rolfs, P. H., M.S., Botanist of Agr. Experiment Station, Lake City, Fla. 
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Rusby, H. H., M. D. Prof. Botany College of Pharmacy, New York City. 

Sargent, C. S., A. B., Prof. Arboriculture Harvard Univ., Cambridge, Mass. 

Scribner, F. Lampson, Prof. Bot. Univ. of Tenn., Nashville, Tenn. 

Seymour, A. B., M.S., Asst. to the Cryptogamic Botanist Harvard Univ., Cambridge, 


Mass. 

Simpson, J. H., Manatee, Fla. : 

Smith, Erwin F., D. Sc., Asst. in Veg. Pathology U.S. Dept. of Agr’l, Washington, D.C. 

Smith, J. Donnell, 505 Park Ave., Baltimore, Md. 

Spalding, V. M., A. B., Prof. Botany Univ. of Mich., Ann Arbor, Mich. 

Sudworth, Geo. B., Botanist Forestry Division U.S. Dept. of Agric., Washington, D. C. 

Sullivant, W.S., Columbus, Ohio. Mosses. Deceased. 

Swingle, W. T., M.S., Asst. in U. S. Dept. of Vegt. Pathol., Eustis, Fla, 

Tatnall, Edward, Wilmington, Delaware. 

Thaxter, Roland, Ph. D., Asst. Prof. Crypt. Bot. Harvard Univ., Cambridge, Mass. 

Thomas, M. D., M.S., Prof. Botany Wabash College, Crawfordsville, Ind. 

Thoreau. H. D., M. A., Concord, Mass. Deceased. 

Thurber, George, M. D., Late Editor-in-Chief Amer. Agriculturist, New York City. 
Deceased. 

Torrey, John, M. D., LL. D., Early American Botanist. Deceased. 

Toumey,. J. W., B. S., Prof. of Bot. Univ. of Arizona, Tucson, Arizona. 

Tracy, 8. M., M.S., Prof. Botany Agr. College, Miss. 

Trelease, Wm., Sc. D., Director Shaw Botanic Gardens, St. Louis, Mo. 

Townsend, David, West Chester, Pa. Deceased. 

Underwood, L. M., Ph. D., Prof. Botany DePauw Univ., Greencastle, Ind. 

Vasey, Geo., M. D., Late Chief of Dept. of Agriculture, Washington, D.C. Deceased. 

Waldron, C. B., M. S., Prof. Arboriculture, Fargo, N. D. 

Ward, Lester F., A. M., U.S. National Museum, Washington, D.C. Fossil Plante. 

Watson, Sereno, Ph. D., Late Curator Uniy. Herbarium, Harvard Univ., Cambridge, 
Mass. Deceased. 

Wheeler, C. F., B. S., Consulting Botanist Exper. Sta. Agri. College, Mich. 

Whiting, C. A., M.S., Prof. Botany in Univ., Salt Lake, Utah. 

Williams, R. S., Great Falls, Mont. 

Williams, Thos. A., M. A., Botanist Exper. Sta., Brookings, So. Dak. 

Wilson, Wm. P., Se. D., Prof. of the Anat. and Phys. of plants Univ. of Penn., Phila., 
Penn. 

Wolle, Rev. Francis, Bethlehem, Pa. 


PHOTOGRAPHS OF FOREIGN BOTANISTS. 


Baker, T. G., Kew Gardens, England. Filices. 

Balfour, J. H. English Botanist. 

Bentham, George, Kew Gardens England. Botanical author. Deceased. 
Buckman, J., F. R. S., Prof. Botany Royal Agric. Coll., England. Deceased. 
Cheeseman, T. F., Curator Museum, Auckland, New Zealand. 

Darwin, Charles (at 45 years of age). Botanical author. Deceased. 
DeBary, A., Prof. Botany Univ. of Strassburg, Germany. Deceased. 

Dyer, W. Thistleton, M. A., Director Royal Gardens Kew, London, Englard. 
Ehrenberg, C. G., Early German Botanist. Deceased. 

Hooker, Sir W. J., Director Kew Gardens, London, England. Deceased. 
Hooker, Sir J. D., Ex-Director Kew Gardens, London, England. 

Lubbock, Sir John, London, England. Botanical writer. 

Oliver, D., Prof. Botany Univ. Coll., London, England. 

Paxton, Sir Joseph, Chatsworth, England. Botanical writer. Deceased. 
Thompson, W. T., Kew Gardens, England. 

Wallace, A. R., D. C. L., England. Botanical author. 


GROUP OF BOTANISTS. 


Taken in Manchester, England, in 1887, on the occasion of the meeting of the British - 
AAG OS. 


Top row.—l. W. R. McNab, Dublin; 2. C. Jessen, Berlin; 3. M. Treub, Java; 4. Comte 
Herm de Solms-Laubach, Gottingen; 5. Dr. Weismann, Berlin; 6. Gaston de 
Saporta, Aix; 7. J. G. Baker, Kew; 8. E. Ray Lankaster, London; 9. D’Arcy Thomp- 
son, Dundee, Scotland. 
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Middle row.—10. W.T. Thistleton Dyer, Kew; 11. Ferdinand Cohn, Bretan; 12. Ant. de 
Bary, Strasburg; 13. Wm. Crawford Williamson, Manchester; 14. Asa Gray, Cam- 
bridge, Mass.; 15. N. Pringsheim, Berlin; 16. M. W. Caruthers, London; 17. Walter 
Gardiner, Cambridge. 

Bottom row.—18. Frank W. Oliver; 19. Sidney H. Vines, Cambridge; 20. H. Marshall 
Ward; 21. Charles Bailey, Manchester; 22. Isaac Bayley Balfour, Oxford; 23. F. O. 
Bower, London; 24. M. C. Potter, Cambridge; 25. Mr. Vaizey. 


THE FORESTRY EXHIBIT. 


Although the State board authorized me to decline to accept the collec- 
tion of the State Forestry Exhibit, I sent much of the material saved from 
the old botanical museum, including two barrels full, six boxes, seven 
bundles, twenty-three pieces of logs and knots. 

We collected for the exhibit fresh specimens of logs and sticks of forty- 
five species of Michigan trees and shrubs at the request of Hon. C. W. 
Garfield. 


DONATIONS. 


’ 


Here are enumerated the gifts received for the past year. 


From Mr. Whittemore, Grand Ragids, Mich.: 
Specimens of “ California Bees ”—a fungus growth. 
From Hon. T. H. Sherley, Louisville, Ky.: 
A very large hornets’ nest. 
From W. J. Sesser, St. Joseph, Mich.: 
Nine large photographs taken at Honolulu. 
From Prof. C. A. Davis, Alma, Mich.: 
Seeds of Cacalia atriplicifolia and Malva sylvestris. 
From Woolston & Co., Passaic, N. J.: 
Samples of Pedigree Lawn Grass. 
From James Fletcher, Ottawa, Canada: 
Live plants of Poa sp.? 
From Peter Henderson & Co., N. Y. City: 
About ten packages of seeds of grasses and clovers for the Columbian exhibit. 
From Prof. John Macoun, Ottawa, Canada: 
Seventy-four herbarium specimens of Phanerogams. 
From Park, Davis & Co., Detroit, Mich.: 
Fifteen samples of crude drugs to go with exhibit to Chicago. 
From Prof. L. C. Colburn, Laramie, Wyoming: 
Four photographs of Pinus contorta on a rock showing large roots. 
From F. E. Jordan, Cainp Verde, Arizona: 
Package seeds of Cleome lutea. 
From Prof. Geo. Letterman, Allenton, Mo.: 
Twenty-five plants of Aplectrum hiemale 
From H. H. Rusby, Columbia College, N. Y.: 
Twenty-three grasses and sedges for the herbarium from Bolivia, 8. A. 
From Prof. S. M. Tracy, Agricultural College, Miss. : 
Living plants of Andropagon macrourus and Tripsacum dactyloides. 
From John McLaren, Supt. Golden Gate Park, San Francisco, Cal. : 
A large box of living plants (prepaid) of Ammophila arundinacea. 


I am still under many obligations to my assistants, C. F. Wheeler and 
G. H. Hicks, for valuable work performed and the great interest they have 
taken to promote the success of our department. Again I express my 
thanks to you, Mr. President, for your earnest support in my work at the 
college. 

IT am yours truly, 
AGRICULTURAL COLLEGE, MIcH., | W. J. BEAL, 
_ June 30, 1893. \ . Professor of Botany and Forestry. 
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FARMERS’ INSTITUTES 


Sixteen farmers’ institutes were held during the winter, viz.: Four long, 
of ten sessions each, and twelve short ones of five sessions each. 

The long institutes were located at Paw Paw, Van Buren county; St. 
Louis, Gratiot county; Union City, Branch county, and Vasser, Tuscola 
county. 

The short institutes were held at Hart, @centin county; Fremont, 
Newaygo county; Scottville, Mason county; Bad Axe, Huron county; Car- 
sonville, Sanilac county; Memphis, Macomb county; Cass City, Tuscola 
county; Benzonia, Benzie county; Traverse City, Grand Traverse county; 
Charlevoix, Charlevoix county; Midland, Midland county; Gladwin, Glad- 
win county; Grayling, Crawford county. 


PROGRAMME FOR THE PAW PAW INSTITUTE. 


Monday January 16,770p..m:, suectureeasaemenen = aks ee President O. Clute. 
Life and Education at the Agricultural College. 
Illustrated by stereopticon views. 


Tuesday, January 17,10a.m. Local paper. 
asim. Asomiall eh roibepeee =e. oe ee Prof. L. R. Taft. 
1 p.m. The General Purpose Animal - a P. M. Harwood. 
2 piim=.2 Wihedtpemeeeees.. foo esse P. G. Holden. 
3 p.m. The Chemistry of the Kitchen- Prof. F. 8. Kedzie. 
laps 2 Necture meae mens. 2.) ae H. G. Reynolds. 
Travels in Europe. Illustrated by stereopticon views. 
Wednesday, January 18,10 a.m. Local paper. 
lla.m. Breeding of Dairy Cattle_____- Prof. P. M. Harwood. 
ipwim, shuralsGroundss2." 2-2) sae Prof: LR. Latt, 
2 poms, “Wheater ae be ee P. G. Holden. 
3 p.m. Chemisty of the Kitchen______ Prof. F. S. Kedzie. 
Tame ebecticceaeee Prof. F. 8S. Kedzie and 


Prof. P. B. Wcodworth. 
What the Microscope Reveals. Illustrated by stereoptican views. 
Thursday, January 19,10 a.m. Local paper. 
lla.m. Essentials to Success in Farm- 
Inge ee SS Se Prof. P. M. Harwood. 
1 p.m. Insects and Diseases _______.- Prof. L. R. Taft. 
p.m. Smut in Wheat and in Oats___P. G. Holden. 
p.m. Chemistry of the Kitchen ____ Prof. F. S. Kedzie. 
p.m. Local paper. 
iecturesesee es: SU ees Pres. O. Clute. 


PROGRAMME FOR THE ST. LOUIS INSTITUTE. 


Monday, January 23, 7 p.m. Lecture ___-__-- Bee, Sane ELOLVAGe COOK: 
Life and Education at the Michigan ‘Agricultural College. 
Illustrated by stereopticon views. 
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Tuesday, January 24,10a.m, Local paper. 
1 


apm Silosand Silagven.-22224— 222 Prof. E. A. Burnett. 
psa seme COTE. 2h eet ae 8 F. B. Mumford. 
2p.m. Maple Sugar_______- Pie ae See Prof. A. J. Cook. 
See MisnhOtatoees 28 8s fs ee R. J. Coryell. 
7Tp.m. Equine dentistry____________ Dr. E. A. A. Grange. 
Sipwities uOCbure fetes a ee ee Hon. C. W. Garfield. 
Travels in Europe. Illustrated by stereopticon views. 
Wednesday, January 25,10 a.m. Local paper. 

ll a.m. Stock Feeding_._..__....-._-Prof. E. A. Burnett. 
IP pambe Corn sess fase k ee F. B. Mumford. 
2p.m. New insects, etc............._Prof A. J. Cook. 
op, my “potatoes: 22ers te he eee d ; Coryell Mh » 
7 rof. F.S. Kedzie an 
ip.m. Lecture ------------------ Prof. P. B. Woodworth. 


What the Microscope Reveals. Illustrated with stereopticon views. 
Thursday, January 26,10 a.m. Local paper. 
ll a.m 


Stock Feeding____.______._.. Prof. E. A. Burnett. 
lp.m. Pedigree Seeds _____________- Mr. F. B. Mumford. 
ipa @UNSSCtS soars ee eee eet Prof. A. J. Cook. 
Sipsirs wAp ples cd ses Si eee a Se R. J. Coryell. 

(epi = Schoolsts2 2) ne. Led by Hon. C. W. Garfield. 


Programme for Union City was the same as the one for Paw Paw. 

Programme for Vassar was the same as the one for St. Louis, except Mr. 
Gulley took the place of Mr. Coryell. 

Prof. Cook, Mr. Gulley and Prof. Mumford attended the institutes at 
Hart, Freemont and Scottville. 

Mr. Holden, Prof. Taft, Mr. Coryell and President Clute attended insti- 
tutes at Benzonia, Traverse City and Charlevoix. 

Mr. Wheeler, Prof. Harwood and Mr. Gladden attended institutes at 
Midland, Gladwin and Tawas City. 

Prof. Harwood, Prof. Grange and Mr. Gladden attended the institute at 
Bad Axe, and the others in the thumb. 

Mr. Gladden arranged for Union City, Paw Paw, Hart, Freemont, Scott- 
ville, Benzonia, Grand Traverse and St. Louis. 

Mr. Wheeler arranged for Midland, Gladwin and Grayling. 

Mr. Gulley arranged for Vassar. 

Mr. Butterfield arranged for Bad Axe and other points in the Thumb. 

Prof. Harwood responded to requests for lectures on the following 
topics: ‘“ Breeding of Dairy Cattle,” ‘Care and Management of Dairy 
Cattle,’ “The General Purpose Animal,” ‘‘ Holstein-Fresian Cattle,” 
“ Kssentials to Success in Farming,” “ Milk.” 

Prof. EK. A. Burnett lectured on “Silos and Silage,” “Stock Feeding.” 

Mr. P. G. Holden lectured on “ Wheat,” “Smut of Wheat and Oats.” 

Mr. F. B. Mumford lectured on “ Pedigree Seeds,’ “Corn Culture.” 

Prof. L. R. Taft lectured on “ The Orchard,” “Small Fruit Growing,” 
“The Vegetable Garden,” “ Rural Grounds,” ‘“ Insects and Diseases.” 

eee G. Gulley lectured on the “ Kitchen Garden,” “ Home Grounds,” 
“ Grafting.” 

Mr. H. P. Gladden lectured on “ Fruit for the Family,” “ Plan and Care 
of the Farmer’s Door Yard,” “Spraying Fruit Crops.” 

' Mr. R.J. Coryell lectured on “ Potatoes,” ‘ Insecticides and Fungicides.” 

Mr. C. F. Wheeler lectured on “ Weeds.” 

Dr. E. A. A. Grange lectured on “ Equine Dentistry.” 

In addition to the above Mr. Gladden lectured on “Small Fruits and 
Potatoes.” 

The institutes were on the whole well attended and successful in every 
particular. They are everywhere hailed with satisfaction and the increased 
appropriations for 1894 will greatly extend their usefulness. 
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FORESTRY. 


BY DR. W. J. BEAL. 


What is forestry? It is a business, like agriculture, an industry which 
is concerned in the production of a soil crop. It is the art of managing a 
wood crop so that it will make the best harvest of timber in the shortest 
time at the greatest profit. In forestry, unlike agriculture, it takes many 
years for the crop to mature and the crop is then a complicated one. The 
above definition is nearly that given by Mr. Fernow. 

Forestry in the United States is now in its earliest stages,—in a mixed 
or chaotic or undeveloped stage. In its most perfect condition, forestry 
is not a science nor an art, but consists of a dabbling into several sciences. 
and several arts. On its scientific side it touches botany, chemistry,. 
geology, meteorology, physics, geography, entomology; on the art side it 
touches horticulture, arboriculture, lumbering, protection from fires, ete. 

In some parts of Europe, the growth of timber is already well sytem - 
atized, but knowledge of the subject in all its details has been a subject of 
slow growth. More than a hundred years ago, a few alarmists in Europe 
prophesied an approaching dearth of timber. This agitation helped to 
induce economy in the use of timber and to delay the evils predicted. 

Without giving the strictest attention to a systematic arrangement, let 
us note some of the chief attainments already acquired by the leading 
countries of Europe in the management of forests and the methods adopted 
to accomplish such excellent results. 

It would seem that the government ownership and control of much of 
the forests in the old country gave them a great advantage over our 
newer country, where “private enterprise” accomplishes almost every 
thing. There, even the woodlands of corporations, and of individuals are 
subject to the laws of the country which specify how much may be cut in 
each year. These laws are enforced by officials well educated for the 
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business. All forests of the country are systematically inspected and 
reports made concerning their condition and needs. The inspector acts as 
“a paternal adviser” to all owners of forests. In the words of a recent 
American Consul to Austria-Hungary, ‘The owner of forest land in 
‘Austria must exercise extraordinary care not to be guilty of trespass upon 
his own lands.” How different the feeling of owners of land in any one of 
the United States! In the country above referred to a formidable array 
of forest officials of various grades is maintained, numbering nearly 
32,000 persons. 

In all of these particulars we must not loose sight of that wages are 
much lower, and interest on investments much less remunerative than in 
our country. So far.as I can learn, there are no bounties paid for tree 
planting. 

The large number of qualified officials who must pass rigid examination 
make it possible and even necessary to maintain numerous schools to keep 
up this supply of skilled men. The encouragement of profitable employ- 
ment induces pupils to patronize the schools, which give laboratory or 
practical work, often in the forests_as well as lectures in the class room. 
To some extent these subjects are taught in other schools than those for 
the special object of educating foresters. These officials are uniformed 
and act with the discipline of a well managed army. They usually serve 
for life and are pensioned when too old or otherwise disabled. 

By dint of great energy of a very few persons in this country, attention 
has been called, and often repeated to the greed and dishonesty of men 
who steal the timber from the public lands—to the evil effects of removing 
vegetation from mountain slopes. Many instances of the same kind have 
been enumerated in Europe, where the evil effects remain as a warning to 
newer countries. The cost of reclaiming some of these waste places has 
been great. In this reclamation seeds from the scattering trees cannot be 
relied on to furnish seedlings for the new growth, but nursery-grown stock 
must be well set and afterward properly cared for. Experience has led to 
the formation of many rules in relation to forest management. On sandy 
soil and on steep mountain slopes, timber can only be cut in narrow 
strips or thinned out. Grazing among timber is never * permitted. 
Stringent rules in regard to igniting fires in or near forests have been 
enacted and executed. 

From 1860 to 1887, France reforested over 250,000 acres of mountain lands 
ata cost of $30,000,000, the State paying one-half. In 1887, the total 
annual appropriation for the forestry department of France was $5,000,000. 
Here we may well take warning. How much more economical it would be 
to spend a little money now in preventing devastation, than to suffer the 
consequences for a time and then possibly spend enormous sums in restor- 
ing the forests to the mountain slopes! 

In Germany about 25 per cent of the entire area is devoted to forests. 
Of this amount, about 32 per cent is government land, 15 per cent belongs 
to communities, 1.3 per cent belongs to charitable and other institutions, 2 
per cent belongs to corporations, 48 per cent belongs to private parties. 
Without the supervision of state officials, “a reckless devastation of forests 
would be the consequence,” just the condition of things we are experienc- 
ing in most regions of our own free country. 

In Germany a written permit must be obtained even to gather a few 
leaves, to pick berries, herbs or to gather mushrooms. 

In the Hifel district, the mountain slopes were reforested and otherwise 
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improved at the expense of the government, though much of the land 
belonged to communities. 

A chief director of forests in Germany, in writing to the United States 
Consul, says: “ You are certainly quite right when you speak of the 
importance of forest culture for the United States, but allow me to express” 
my belief that no earnest work in that direction will be accomplished there. 
The culture of the forests proceeds too slowly tosuit your countrymen, and 
the profits are not forthcoming soon enough. In my opinion good results 
from forest culture can only be had in the - United States when the govern- 
ment shall have taken the matter into its own hands.” See reports from 
the Consuls of the United States on Forestry in Europe, 1887. 

Dr. Otto von Hagen says: ‘“ The forest is a trust handed down to us 
from past ages, whose value consists not alone in the income derived from 
wood, but also in the importance which it exerts, through its influence on 
climate and rainfall, or land culture. Its importance is not merely a ques- 
tion of the present day or of the present ownership, but is also a matter 
which concerns the future welfare of the people.” For these and other 
reasons, it then becomes a duty to interfere by legislation. 

Think of the time required to grow trees of certain species fit to cut for 
important purposes! In Germany the age for cutting oaks is 150 to 180 
years; beach, 100 to 120 years; Scotch fir o birch, 30 to 100 years. For 
some purposes of course trees are cut when much younger. In the report 
of our consul to France in 1887, he observes that ‘ Forests are much more 
easily destroyed than replaced, for in three years, from 1788 to 1791, almost 
as large an area in France was deforested as has been reforested in the 
last ninety years, although much attention has been paid to the subject 
during this time.” 

The older and more thickly settled countries of Europe have all passed 
through the stage in which many of our states have but recently passed or 
are now passing. Their land in most instances was well covered with for- 
ests. They cut and fired and wasted as we are doing, and have long been 
aware of many of the evil effects of this practice. 

To what extent shall we learn and profit by their mistakes? 

Under the circumstances what can the people of the United States 
accomplish? In what ways can we best secure a reform in forest manage- 
ment? Legislation in state and nation will accomplish little, until there 
are enough stalwart persons thoroughly interested to continue under 
adverse conditions to work for the success of a better management of lands 
in forests or lands which ought to be covered with forests. 

Something may be done by forest commissions, but too much is likely 
to be expected of them, and, to save expenses, somebody will advocate their 
abolition—and somebody will sooner or later usually succeed. The value of 
forestry commissions consists largely in giving advice and in educating the 
people. Interest will flag for a while, and again revive. 

Tree planting on a large and expensive scale is not likely soon to be skill- 
fully conducted so that satisfactory profits will be apparent. But, notwith- 
standing, trees of every kind, in a great variety of ways and in many places, 
should be planted, and the sooner the better for us all. Probably not one 
in a thousand, nor one in ten thousand, now knows enough about the sub- 
ject to proceed intelligently to take the best care of his forest or to 
reclothe the land with forest in the most economical manner. Those who 
try the experiment should be able and expect to wait. Information on 
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numerous points are sought from every quarter pertaining to the subject, 
and there are very few or none to give sound instruction. 

Over a hundred years ago, some one or more persons in Europe were 
foolish (?) enough to plant a few white pines from North America. In 
the language of our time they would be known as “cranks,” and yet who 
shall dare place a sufficiently high estimate on the value of that simple 
experiment, for it has demonstrated that our white pine is one of the best 
of trees to grow for timber in that country. A much shorter time would 
have been insufficient for the trial. We need many men in every county 
of every state who will have enthusiasm and foresight enough to plant a 
few trees in places where there may be a prospect for growth a long time 
without molestation. Before these experiments are completed there will 
be many anxiously waiting to profit by the results. 

We live in a comparatively new country where many of our fathers and 
grandfathers cut, logged and burned the finest of trees to make room for 
wheat, corn, potatoes and pasture. We have been taught to destroy trees 
and not to save them—much less to replant. Very naturally there is 
great indifference in most neighborhoods of our country. 

The arguments for preserving the virgin forests of a new country are by 
no means all on one side, and no one should expect the trees to be preserved. 
In most cases the profits of holding are too small to pay for the investment. 

Michigan once had about 150,000,000,000 feet board measure of standing 
pine which was believed to be well nigh inexhaustible. Those now living 
are witnessing the remaining comparatively small tracts in the back coun- 
ties. Even with what might be considered good management in a thinly 
inhabited country, where lumber was cheap, it was soon found next to 
impossible to preserve this timber, however much the owner might desire 
to do so. In many seasons the fires destroyed as much pine as the wood- 
man’s ax. Dead pines must be cut to save them, and the debris was 
almost sure to burn and the fire spread to the standing trees. To some 
extent the same condition of things prevail with regard to the “hard wood,” 
or deciduous-leaved trees, those in most cases these are not so likely to be 
destroyed by fires. Ina business way, there are men now spending much 
time and money in defending their remaining pine lands from fire, and this 
is done single handed at their own expense. Still more system is needed 
and the care should be more general than it ever has been. 

“The study of European methods and results in forestry by competent 
men is, of course, highly valued, but it is not enough. It is not even the 
most important thing for us. Nothing can be very useful to us which is 
not based upon careful study of the parts and conditions which are pecu- 
liar to this country. We should have in time asystem of American for- 
estry.—we must have it, indeed, if we are to avoid serious disasters 
to our national interests and civilization. We cannot import and adopt 
ready-made European systems or methods. The forestry of this country 
must be the product of growth, which has yet scarcely begun. It will be 
developed by continued and wide-spread observation, and by constant 
comparison of the results of practice. It is necessary to remind ourselves 
that no useful system of forest management can be originated or created 
by legislative enactment. There must be considerable special knowledge 
and considerable national good sense regarding the needs of this country, 
behind forestry laws, or they will be not only useless, but mischievous.” 
Garden and Forest, Vol. 1, p. 26. 

It is important to understand the value of great areas of growing trees 
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on the surrounding cultivated land, to know in what respect they check 
fierce winds, prevent rapid evaporation of moisture or encourage late frosts 
in spring, but the possession of this knowledge is not likely to induce men 
to save trees or to plant trees for the benefit of persons owning farms in 
the surrounding townships or in other counties. Here is one of the best 
of reasons why the state and nation should take an active part in the man- 
agement of forests. 

It is difficult to induce most selfish persons—and most persons are selfish, 
to fully understand the results of a timber famine. They have heard more 
or less of this talk for years, and believe the day is yet far distant when 
people of this country will suffer very much inconvenience for lack of 
timber. They argue as timber becomes scarce and more expensive, less 
of it will be used. We shall burn coal for fuel, and usé more iron and 
steel. Transportation will be cheaper and timber can be transported for 
long distances. The use of the land to produce various grains, grasses, 
fruit and vegetables will help to pay higher prices for timber. In the 
moister portions of our country, forests once occupied the land and when 
cleared away, seedlings and sprouts in immense quantities immediately 
sprang up to contend for every foot of available space. In cutting away 
the valuable timber, there are usually large numbers of “young things” 
up to six inches or more in diameter, which if protected from fire and other 
destroyers have already made a fair start toward renewing the forests. 
Too little care is usually observed in protecting this yonng growth which is 
admitted to be of no value at the present time. Because there are no 
dollars in them now, the proprietor is likely to let them go to waste. In 
very few instances in moist elimates would it be necessary to plant trees 
started in the nursery. 

The writer has several times been asked this question by bright young 
men of no resources except their active brains and hands: ‘‘ What is there 
in this country to encourage a young man who must earn his living as he 
goes along to make a specialty of forestry? I like the subject, and if I 
saw a good living in the business I shonld run the risk and go ahead.” I 
am free to say, that so far, work in this subject seems to be done 
gratuitously. 

A very few persons in our agricultural colleges have done a little in this 
direction, mainly to call the attention of students to the magnitude and 
importance of a study of forestry. Before any one of us thought much 
about trees, except to learn how best to get the most revenue from them in 
the quickest way possible, the courses of study in the agricultural colleges 
were replete even to suffocation with subjects of seeming importance. 

Elective courses are expensive. The writer has twice given a course of 
lectures daily for twelve weeks to members of the senior class—or to those 
who elected forestry. A course on parasitic fungi runs parallel with that 
on forestry, and only one of the two can be elected. No doubt there have 
been similar reasons in the other schools to prevent giving more attention 
to forestry. If we are interested and made the effort we can all find some 
opportunities for this work. 

Lectures at farmer’s institutes now largely held in many states afford 
some opportunity. But here indifference of the hearers induces us to 
select other subjects. Vividly does the writer call to mind one occasion at 
an institute in a new county in which he spoke of the importance of pre- 
venting forest fires. The first one to lead in the discussion was a farmer 
living in the neighborhood, who won the applause of the audience when he 
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said of these fires, “They are the best friends we had in clearing up the 
country.” 

The more students know about trees, the more they are likely to be 
interested in this subject. They can in many ways be started in the right 
road. Help them to recognize the different species, their names, their 
anatomy and physiology, their rate of growth and geographical distribu- 
tion, their special uses in the arts and in nature, how to raise trees from 
the seeds, how to plant and where to plant, and why and especially how to 
take proper care of them after setting. He who fully understands the 
structure and functions of roots will never be seen carting living trees 
with roots exposed to dry wind and sun for miles along the highway. 

How dotrees grow? How do they prepare for periods of rest? The 
biology of a tree is full of interest from seed to finish. Set pupils to hunt- 
ing up the numerous accidents to which trees are exposed. Which trees 
preserve their green leaves best in the shade? 

Observe and note all the trees and shrubs, their distribution, sizes and 
condition on a definite small area, and present an essay after careful study 
for a year or more. Study the effects of pasturing a wood lot by noting 
examples of those pastured and those left to themselves. Try the ther- 
mometer and hygrometer, and dig with the spade in the forest, in the 
meadow and the well-tilled field. Estimate the amount and value of an 
acre of good, medium or thin forest, and note the time required to produce 
it. Note the effect of trees as a shelter along the highway, near dwellings, 
barns and sheds. Select well grown trees for study. 

Why are certain trees found growing in swamps and others on dry land? 
Why are there no pines or cedars in some neighborhoods, and no beeches 
or maplesin others? A study of these topics ina practical, observing way, 
and changing opinions with some of your most intelligent friends will 
usually lead to much better results than merely reading the best books 
that can be procured; though by all means read also. 

‘Besides the means suggested for aiding the cause, there are others. If 
- the programmes were judiciously prepared and well carried out, the cele- 
bration of Arbor Day by school children would have a tendency to awaken 
an enthusiasm among the people, but usually the exercises consist mainly 
of quotations from literary authors, scraps of poetry, history and senti- 
ment, rather than any substantial information pertaining to the growth and 
care of trees, or the needs of forestry. 

The establishment of an arboretum, even a small one, on some of the 
farms of enterprising people, and more especially at each agriculture col- 
lege and experiment station, the planting of groves of all the kinds of trees 
to be secured in the vicinity of school-houses, will all help educate and 
interest the people. We cannot soon expect to see an Arnold arboretum . 
even in every state, but the beneficent influence of that garden has already 
reached thousands of miles. The values of such plantings are many-sided 
and far reaching. One good move leads to several others. 

Associations for securing the protection of certain private natural scen- 
ory help to educate every one who sees the reserves or who reads about 
them. 

Botanic gardens containing shrubs and trees are likely to increase in 
numbers, each good one lending encouragement to others. So of herbaria, 
and especially of museums of plant products which should contain no end 
to interesting specimens of timber, not only those which were well grown, 
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but likewise all manner of monstrosities. The writer, a few years ago, 
collected and placed in position a unique collection of this kind, and con- 
sidering the cost, it was more attractive than an ordinary museum of fos- 
sils, minerals, stuffed animals, skeletons, pickled fish and snakes. . 

Who can tell the good results likely to occur to forestry from the estab- 
lishment and maintenance of the Jesup collection in central park? 

Garden and Forest, from its first number to the last, for four years has 
each week contained a sermon on trees. The influence of this journal has 
certainly been felt. Forest Leaves, an occasional sheet sent out by the 
Pennsylvania Forestry Association, has been useful. Many other first 
class journals of agriculture, horticulture, engineering, mechanics, lumber- 
ing, etc., have more often of late contained wholesome articles on forestry. 
The Engineering Magazine is showing enterprise in this subject. 

The report of the Tenth Census has been quoted far and near and 
marked an era in forestry. 

Several books have appeared that are worthy of notice, but none of 
them can be compared with The Silva of North America by C. 8. Sargent, 
the first four volumes of which have been published. 

In several states, reports have been issued by forestry commission or 
forestry associations, or special bulletins on the subject have been pub- 
lished by experiment stations. 

The American Forestry Association has done something as well as 
similar associations in several of the states. 

The United States government has, through Mr. Fernow, the efficient 
head of the Forestry Division of the Department of Agriculture, for some 
years past apparently never become weary in advocating measures of the 
greatest moment. Bulletins and reports and gratuitous lectures and 
frequent conferences with congressmen have all been foremost in awaken- 
ing interest in this subject and inducing wholesome legislation. 

From the condition of things, the growth of an interest in forestry must 
be slow for some time yet, but I anticipate very great changes in the senti- 
ment of our people and the formation of salutary laws by the close of this 
century.— The Engineering Magazine, p. 82, April, 1893. 


A FORESTRY FORTUNE. 


OUR WEALTH OF COMMERCIAL WOODS. 


A POPULAR ACCOUNT OF THE TREES OF MICHIGAN AND THEIR USES. 


BY W. J. BEAL, PROFESSOR OF BOTANY, STATE AGRICULTURAL COLLEGE. 


From her location among the great lakes in a temperate climate, Mich- 
igan long ages ago was destined to be a great state for growing timber. 
The people of this century know the results. 

For many years past, from Maine to Dakota, from the District of 
Columbia to Kansas, the lumber of white pine has been more universally 
employed than any other, especially where the lumber was transported. 
This is because the timber is light, soft, abundant and satisfactory. Its 
light weight saves cost in transportation; the ease with which it is worked 
saves labor, from the time the logs are cut in the forest to the time they 
reach the finished structure. In early days, before railroads were abun- 
dant and efficient, in certain localities, whitewood or tulip tree, known in 
the south as “yellow poplar,” took the place of white pine. Until a 
recent date most of the lumber of white pine and whitewood used 
in the construction of houses and cabinet ware was covered with 
paint. This was the fashion everywhere, perhaps encouraged by the lack 
of variety in the appearance of these two woods, though in limited quan- 
tity they are very pleasant to look upon when well finished and properly 
covered with oil or varnish. 

As white pine became less abundant and higher in price, people dis- 
covered that there was scarcely any limit to the supply of many other 
kinds of wood still left, which for most purposes were preferable to pine. 
It is only a few years since builders and manufacturers fairly realized that 
lumber of our various broad-leaved trees—mostly hard wood—was very 
pretty when suitably cut and finished in oil or varnish or with the addition 
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of some slight staining of light or dark, or red, just a little to vary the 
appearance and bring out the grain to the best advantage. 


NEW USE FOR THE BOTANIST. 


Veneers cut around a steamed log, then properly dried and finished are 
a splendid addition to the lumber cut by ordinary methods. Where the 
medullary rays of the wood are thick enough, asin the oak and buttonwood, 
or sycamore, what is known as “quarter sawed” lumber is much employed 
for unpainted furniture, finishing of the interior of houses, etc. With our 
large number of fifty-six species of commercial woods still increased by 
many peculiarities of growth of some of them there is an admirable 
opportunity, now often improved, to see what can be done in “natural 
finish.” In the markets there is no distinction made between several 
kinds of oak, two of maple, several of ash, poplar and other trees, but the 
merchant and manufacturer is quick to discern the beauty of knots, burls, 
crotches, blistered wood, wavy, curly and bird’s eye, of fast growth and 
slow, brittle and tough, heart wood and sap wood. If properly combined 
for harmony and contrast in an almost endless variety of ways, most 
charming effects can be produced. Any one who attended the Columbian 
Exposition must have noticed this in the Michigan furniture and in the 
specimens of native wood shown in the state forestry exhibit. Think of 
the splendid veneers and panels from Grand Rapids and the wainscoting 
and counters surrounding the display of timber. Here no use was made 
of stains but Berry Brothers’ hand labor and varnish left nothing to be 
desired. The end is not vet, for in the future more and more study will be 
given the subject; manufacturers will learn more and more about different 
methods of cutting, seasoning, staining, filling and finishing and make 
more use of species that are not now found in the markets. They may 
even resort to the botanist to select for them certain rare or small kinds of 
trees that usually find their way into the wood pile near the farm house. 


OUR LEADING COMMERCIAL WOODS. 


The ashes are very useful, pre-eminent among them the white ash, the 
wood of which is employed for furniture, farm implements, oars, floors, 
wagon tongues, parts of buggies and sleighs, finishing the interior of 
houses, railway cars, butter tubs and other purposes. Black ash is very 
useful in its way and in some respects so nearly resembles the wood last 
named that novices have been known to buy wagon tongues made of this 
timber. It is really more valuable, however, to use for other purposes, 
such as lumber for finishing houses, for furniture and like, barrel hoops, 
fence rails and hewn timber. 

Blue ash is of a lighter color, as we judge from the bark of the tree, is’ 
much less common, of slow growth and seldom found in the markets. ‘The 
timber is quite durable for posts and sills where exposed to alterations of 
moisture and dry air. The timber is rather brittle, but would add variety 
for furniture and house finishing. The wood of green ash passes for 
that of white ash, the wood of red ash goes the same way. 

Balsam is an evergreen found in our northern swamps. ‘The trees yield 
the Canada balsam of commerce. The wood is soft and until lately was 
thought to be nearly worthless, but it is now much employed for making 


paper. 


MISCELLANEOUS PAPERS. 477 


Basswood is a well known tree, a favorite with those who keep bees. 
The wood is soft, but valuable for boxes of buggies, broom handles, heads 
of barrels, wooden shoes, for certain parts in furniture, for excelsior and for 
many other purposes. 

Birches: The white bark of the canoe or paper birch is weil under- 
stood, and its uses. The wood is valuable for fire wood, for turning into a 
variety of objects, such as spools, useful for shoe pegs, useful for lumber, 
for veneers, etc. This is not the white birch of the Atlantic coast. 
Cherry birch is a small tree found in swamps, and the wood is like the 
last above named. Yellow birch is a much larger tree, and is abundant in 
the northern part of the lower peninsula. The wood makes admirable 
furniture and takes a slight stain. 

Butternut is found in much of the lower peninsula on low land. The 
wood is soft, of a brown color, and useful for furniture in great variety, 
finishing the interior of houses, etc. It is a little muddy in color, but 
veneers cut around the log are most admirable. 


CEDAR, CHERRY AND ELMS. 


Red cedar does not exist anywhere in abundance. White cedar or arbor 
vitz is a favorite ornamental evergreen found in swamps from the center 
of the lower peninsula northward. The timber furnishes nearly all the 
telegraph poles of the north; some railroad ties, shingles and is useful for 
tubs, boats and very durable for fence posts. 

Cherry: The red wood of black cherry is famous for furniture, some of 
it much resembling mahogany. The timber is durable for posts and sills. 

Elms: Of these there are three kinds in the State. Probably it is not 
twenty-five years since the wood of the water, or American elm, when 
grown on low land in the forest, was considered absolutely worthless. It 
worked easily, but the plank warped so that you could scarcely make a 
barn floor that would be sheep tight. The wood is soft or spongy, and 
when steamed it is easily cut into thin strips, very nice for cheese boxes, 
baskets, berry boxes, crates and strips for a great variety of uses. Three 
or four elm baskets can now be made at a cost not exceeding one made 
of the old fashioned splints of black ash or white ash. True they will not 
last as long, but they are lighter and a clean one can be had the oftener. 
New designs have been made for securing the lapped hoops for barrels, so 
that those of elm are preferred to hoops of black ash for strength and 
durability. 

Smaller trees of this same species of elm, especially when grown on dry 
land, make tough timber, and are known as “greyelm.” This is very 
valuable for hubs of buggies and is employed where rock elm is now much 
used. There is still a good deal of American elm left in Michigan, scat- 
tered all over the lower peninsula. 

Although the timber of rock elm is lighter in weight and not so strong 
much of it is used in the place of hickory, for certain parts of carriages, 
frames of boxes, whiffletrees, cutters, etc. In answers very well for certain 
parts of farm implements. The trunk is usually very straight; the young 
branches abound in corky ridges. It thrives on rich land from central 
Michigan northward. 

Red or slippery elm is not so abundant. The lumber is rather light, 
easily split, of a reddish brown color. The timber is quite durable for 
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posts and sills. The wood takes a nice finish, and has not received the 
notice it deserves. 

Hackberry is perhaps as little known as any tree in the State. It grows 
along streams; the wood is ofa yellowish color and useful for a variety of 
purposes. It is nearly related to the elms. 


HEMLOCK, HICKORIES AND MAPLES. 


Hemlock is the handsomest evergreen that grows, when small and grown 
with plenty of room for ornament. For railroad ties, scantling, larger 
timber, tan bark, roof boards, etc., it is very useful. There are more sliv- 
ers sticking from rough boards of hemlock than from any other timber we 
grow. This is one reason why mechanics have heretofore objected to 
using this kind of timber; but a little rise in the price of pine brings 
hemlock into prominence, and now mechanics put on their leather gloves 
and get along very well with hemlock timber. 

Hickories: Of these we have-the common white-fruited hickory which 
furnishes most of the nuts in the market; the larger-fruited hichory, in 
which the nuts have thin shells, and are of a yellow color; the bitternut, 
pig nut and small fruited hickory. The timber of all these is much alike, 
and in rapidly grown sticks is especially valuable for ax helves, handles 
of hammers, spokes, fills and other parts of carriages, in fact in all places 
requiring strength and elasticity. ‘ Hickory wood makes a hot fire,” was 
one of the wise sayings in the old school reader. Young hickories are 
coming forward in nearly all portions of the State. 

Maples are well known and popular, especially the sugar maple, which 
is very abundant still in many northern counties. Black maple is also a 
sugar maple and is often considered a mere variety of the true sugar tree. 
It is distinguished from the former not by its blacker bark at all, but by 
its flowers, fruits and leaves. Birdseye, curly and blistered maples are 
mostly true sugar maples of peculiar growth. 

I can hardly ennumerate all the uses for this wood—sugar, syrup, shade 
trees, fire wood, cabinet ware, flooring, shoe pegs, broom handles, shoe 
lasts, lumber for many general purposes, wagon axles, parts of wheelbar- 
rows, charcoal, cant hooks, wooden tools in variety, bowls, forks, ete. It 
bears turning nicely. Red maple and silver leaved maples are both indis- 
criminately called “soft maple.” The latter grows much the faster; the 
wood is whiter and the tree less likely to produce good saw logs for the 
mill. The timber is softer than that first named, but is very useful for 
many purposes. 


THE OAK AND THE PINE. 


Of oaks we have white, burr, swamp white, chestnut, yellow, red, scarlet, 
black, pin, scrub, barren, shingle, but in commerce or among woodsmen 
they are thrown together and known as white oak, red oak and black oak. 
Of their beauty as trees and their usefulness for timber we can scarcely 
speak too highly. They furnish tan bark, posts, piles, railroad ties, 
timber for bridges, frames for freight cars, ships, plow beams and handles, 
barrel staves, flooring, ceiling, wagon spokes, hubs, fine furniture, etc. 
On account of the prominent, thick and wide medullary rays, the wood is 
especially pretty when quarter-sawed or when cut into veneers. There is 
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almost no end to the uses of our oaks. Oaks, white and red are still very 
abundant in the State. 

Pines: Of these we grow three. Jack or scrub pine does not scale very 
high in size or quality; nor does it cut much of a figure in the commercial 
world, but when you need timber long, straight, elastic, rather heavy and 
very pretty, call for red or Norway pine. It is first class for ceiling, floors, 
piles, timber and joists for bridges. 

The world knows and appreciates Michigan white pine for the markets 
have been supplied with it for half a century or more. The mechanic 
who runs the plane and handsaw and drives the nails, likes nothing so well 
as cork pine and have it he will, even at high price. Cork pine is simply 
an old white pine. 

Poplars in our state are the aspen, large toothed aspen, downy, balsam, 
and the cottonwoods, five in number. The wood of the first two has, con- 
trary to what might have been predicted twenty years ago, been much 
sought, of late, for making paper. 

Of spruces we have the white and black, both good for making paper 
and for lumber. In former years they supplied the schools with gum, but 
numerous imitations have driven most of the genuine article from the 
market. 

Sycamore in early days was supposed to be good for little excepting 
coon trees, the hollow ones for smokehouses or the timber for second class 
firewood. It warps badly, but for small strips cut with the silver grain it 
is very pretty and is used for school-room furniture and ceiling mouldings. 

Black walnut probably is the royal tree of Michigan, alas now too 
scarce. It has for a century or more been the standard of excellence for 
furniture. We are economizing now, employing it in veneers and strips, 
or by using other woods in its place. I have known large, fine trees to be 
cut for the crotches, which were sawed into veneers, while most of the 
logs were used for common lumber, with which to floor the garret or make 
hog pens. 

White wood has always ranked high as a timber for the saw mill, ever 
since the State was settled. ‘Clear stuff’ was a favorite for barn boards, 
frames for large buildings, ships, clapboards, doors, sash, floors, wagon 
boxes, drawers, boxes. 

Willows one, two, three or more have attracted much attention for their 
timber. Before base ball players used such solid and heavy balls, second 
growth willow made good ball clubs, but now nothing will do but the best 
white ash. 

Tamarack from the swamps, tall and straight and slim, makes excellent 
poles for politicians, on which to float the party flag. A good deal has 
been used for corduroy roads, rails, rafters, posts, pickets for fences, fire 
wood, roof boards, etc. 

Above I have given a popular account of our commercial woods. How 
long they will last depends upon how carefully the supply is husbanded, 
the number of severe forest fires, or the amounts rolled into log heaps and 
burned to get rid of them. Those wanting lumber from our “forests can 
find it for some time to come, and they need not fear to call for it. This 
will make our people value their timber more than ever and tend to 
economy and the preservation of groves of young stuff in out of the way 
places. There are other kinds of native trees in Michigan. Chestnut! 
Did I hear a call for chestnut lumber? We advise you to use pine or oak, 
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as we have only a little in three or four counties in the southeastern por- 
tion of the State and do not care to dispose of the whole stock. 


NAMES OF TREES NATIVE TO MICHIGAN. 


Below is the list. It includes all those which attain a foot or more in 
diameter, especially when grown farther south. In Michigan we never 
hear of witch hazel, paw-paw, or dogwood; most of our hawthornes are 
With this explanation, we have eighty-nine 
species of native trees in Michigan: 


enumerated as forest trees. 


Alder, Smooth. 

Alder, Speckled. 

Ash, Black. 

Ash, Blue. 

Ash, Green. 

Ash, American Mountain. 


Ash, Elder-leaved Mountain. 


Ash, Red. 

Ash, White. 
Aspen. 

Aspen, Large-toothed. 
Balsam, Fir. 
Basswood. 
Beech, American. 
Beech, Blue. 
Birch, Cherry. 
Birch, Canoe. 
Birch, Yellow. 
Bitternut. 
Box-Elder. 
Buckeye. 
Butternut. 
Cedar, Red. 
Cedar, White. 
Cherry, Black. 
Cherry, Red. 
Cherry, Choke. 
Chestnut. 

Coffee Tree, Ky. 
Cottonwood. 
Crab Apple. 
Dogwood, Flowering. 
Dogwood, Green. 


Elm, American. 

Elm, Red. 

Elm, Rock. 

Hackberry. 

Haw, Black. 
Hawthorn, Cockspur. 
Hawthorn, Fuzzy. 
Hawthorn, Punctate. 
Hawthorn, Scarlet. 
Hawthorn, Smooth. 
Hemlock, — 

Hickory, Big Shellbark. 
Hickory, Pignut. 
Hickory, Shagbark. 
Hickory, Small Fruited. 
Hickory, Whiteheart. 
Hoptree. 

Ironwood. 

Juneberry, Alder-leaved. 
Juneberry. 


Juneberry, Obovate-leaved. 


Locust, Honey. 
Maple, Black. 
Maple, Mountain. 
Maple, Silver. 
Maple, Red. 
Maple, Sugar. 
Maple, Striped. 
Mulberry, Red. 
Oak, Black. 
Oak, Burr. 
Oak, Chestnut. 


Oak, Dwarf Chestnut. 
Oak, Laurel. 

Oak, Pin. 

Oak, Red. 

Oak, Scarlet. 

Oak, Swamp-white. 
Oak, White. 

Paw Paw. 
Pepperidge. 

Pine, Jack. 

Pine, White. 

Pine, Red (Norway). 
Plum, Wild. 
Poplar, Balsam. 
Poplar, Downy. 
Red-bud. 
Sassafras, 
Sheep-berry. 
Spruce, Black. 
Spruce, White. 
Sumach, Dwarf. 
Sumach, Poison, 
Sumach, Staghorn. 
Sycamore. 
Tamarack. 

Wahoo. 

Walnut, Black. 
Whitewood. 
Wiliow, Almond-leaved. 
Willow, Black. 
Willow Glaucous. 
Witch Hazle. 


Those wishing other information regarding the forests of Michigan are 


referred to articles by the author in “ Michigan and its Resources, second 
edition, 1882,” and third edition, 1893, or “State Forestry Commission, 
1888.” 


THE PLANTING OF TREES. 


BY CHAS. W. GARFIELD. 


{Excerpt of an address before Illinois Horticultural Society, Dec. 13, 1893. ] 


Mr. Garfield said, substantially: 

It is not my purpose to tell you anything new, for if 1 talked with you 
with that intent, I should feel that some one of you with a nose for digging, 
had already found much of that I shall have to say in some musty volume 
issued between the days of Jethro Tulle and the compiler of the admirable 
volumes of the Illinois Horticultural Society. It is dangerous to label our 
efforts in the field of horticulture today witb a tag of originality, and still 
I do not hesitate to talk to you upon the theme that has been assigned me, 
because, no matter what we may know about the theory and practice of 
planting trees, our every day practice isn’t anything to brag of. 

The other morning while supplying the furnace with wood I accidently 
inserted a sliver in my thumb. It was the thumb of my right hand, and 
not being an expert with my left, I asked a maiden in her teens if she was 
an adept in taking out slivers. She allowed that she knew how to do it, 
and with a needle in hand she began on me with the very best of inten- 
tions. The result of her endeavors was a great deal of pain on my part, an 
unnecessarily large hole in the flesh, and after a time the extraction of 
the sliver. It should have been the work of an instant with scarcely a bit 
of pain, but because she did not know how to do it, [ had the prolonged 
agony and still retain the scar. 

The world is full of illustrations of simple things that are poorly done 
because of lack of practical ability in the use of theoretical knowledge. 
The planting of trees is one of the commonest operations of horticulture, 
and while I do not expect to tell you a new or original thing about.it, Ido 
expect to call your attention to a lot of things that if you know you do not 
practice. 

The operations of a man who threshes with a flail may not be of much 
import to the one who operates a steam thresher, yet it may not be out of 
place sometimes to consider the fact that many farmers would save money 
by following the economy of the flail rather than the expense of the 
thresher. So in tree planting, the methods of the painstaking tree-lover 
who goes out with his wife and children, and by the exercise of the great- 
est of care in which all unite, brings from the forest a tree with all its 
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roots intact, and plants it as an adjunct to his home; who in transit care- 
fully protects roots from the sun and wind with a blanket covering; who 
straightens out every tiny fiber and packs the earth firmly about every 
root and finally leaves the surface carefully mulched about the tree, may 
mot be of much moment to the nurseryman, who, with his lightning tree 
digger loosens a thousand trees in an hour, jerks them from the rows with 
great rapidity, piles them upon his wagon rack, and takes them, exposed to 
sun and wind, to the packing shed where they are handled as so many dry 
fagots. Still [cannot but think that the intelligent ways of the amateur 
are worth the careful consideration of the professional. 

The unit of tree-planting is the seed; it contains the tree in miniature, 
and if is planted and the right conditions imposed, it will flourish under 
our hands, and from my experience, I believe that the planting of these 
units and their care is the most delightful phase of tree planting. It 
seems a long time for us to wait from the seed to the bearing tree, or tree 
that adorns our yard, but time passes quickly, and the tree grows rapidly, 
and before we know it the miracle of growth is accomplished. 

In 1878 I planted a thousand yearling trees of Austrian and Scotch 
Pines, Black Alder, European Larch, American Elm, White Ash, White 
and Sugar Maples. In five years I was giving to my neighbors the thin- 
nings of the plantation, for ornamental plantings about their dwellings. 
In a decade, I was furnishing the best of roadside trees for the highway in 
our road district. Year before last we built a house in the midst of this 
grove and today the trees are as high as the dwelling. 

This simply illustrates how quickly we can begin at the very foundation 
of tree life and secure results that are not only delightful, but may be 
remunerative. Some one may suggest that if we ali do this the poor 
nurseryman will have no chance for his life; but I have no expectation of 
converting communities to my way of thinking, or this way of doing, but 
the rather, to whet the appetites of the many to inquire after and secure 
the products of the nurseryman. 

The planting of trees presupposes the digging of them, and it is to this 
matter of digging that I desire to call your special attention for a moment. 
Care here is of the greatest importance, and I have found it almost impos- 
sible to make an ordinary workman understand the value of preserving 
roots in living trees taken from the ground. I learned an important 
lesson in methods while studying the careful management of experts in 
the removal of the large elms at Chicago. In these cases it is desirable 
that the whole top of the tree remain unchanged, and that the balance 
between top and root may be perfectly preserved. The importance of 
preserving the root system is emphasized. Each trunk root with all its 
divisions and subdivisions is taken out with the utmost care and wound 
up in canvass to avoid any abrasion in transit. The orders to workmen 
are imperative, that no roots shall be lost that can possibly be saved by 
this method. Great trees two feet in diameter and sixty feet in height 
are removed for miles, and continue their growth as if they had not been 
moved from their home. 

What is true of the necessity of care and intelligent handling of great 
trees is just as true of smaller ones. The rule is of general application. 
It is the carelessness in digging trees that is very largely responsible for 
the great percentage of loss in transplantation. 

We perhaps ought not to blame the nurseryman for using the same 
implement in the same way, to dig a row of Talman Sweets, the roots of 
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which are near the surface, and a row of Northern Spys, the roots of which 
penetrate far more deeply, because we ourselves are unwilling to pay for 
the expense of this care, but it is nevertheless true that with different 
species and varieties of trees, different management is required in their 
successful removal. The argument of keeping proper balance between top 
and root, is of very little weight when the root is all gone to begin with, 
so that we have to remove the top to comport with it. But with both top 
and root before us, it is desirable to save as much of the former as 
possible, and to accomplish this and preserve the balance we must neces- 
sarily take every precaution to save as nearly as possible, the complete 
system of the latter. You may think it will not pay to take all these pre- 
cautions, but look into your own experience and see how much time you 
have lost, what uneven orchards you have, what dissapointments you have 
undergone because of your lack of attention to the root of the matter. 

It is better to plant fewer trees with no percentage of loss, than to 
multiply the number and meet with disappointment. I have no patience 
with a careless man in the nursery or the orchard. 

To the intelligent ruralist there is no more delightful occupation than 

the planting of trees. If intelligence and thoughtful care guide the opera- 
tion, the success is a most delightful reward, but every error and every bit 
of carelessness is sure to result in dissatisfaction, and the attraction that 
should always go with the operation is entirely lost. 
I have no sympathy with a man who can plant a good many trees in a 
day; if the work is done well the quantity is of little moment, and I wish 
to emphasize the importance of firming the soil about the roots of a newly 
transplanted tree. The hand and the foot should be inseparably connected 
with the work. 

The time for planting trees has been a matter of discussion through all 
time, and today there is not a perfect unanimity of thought among the 
experts. But one point is admitted by all, that others being equal, the 
tree can be most safely removed when it is most completely dormant in its 
life, and this time follows very closely upon the falling of the leaf. The 
shock of transplanting through the loss of certain parts is thus reduced to 
a minimum, and the season of comparative rest is utilized by the tree in 
granulating the broken surfaces of the roots so that when activity begins, 
every exposed surface will be ready to throw out new rootlets to feed upon 
new soil. It is important then that broken surfaces should be in the best 
possible condition produced by a clean cut of the knife. With bruised or 
impaired surfaces germs of decay will rapidly get in their work, and 
decomposition acts directly against the proper healing of the wound. This 
is a little matter that we all know about, and still in the hurry of work, 
when we plant our trees, how few of us act up to our knowledge. It 
becomes important at times to remove trees even in mid-summer. The 
rarity of the necessity and the chances that we take, emphasize the import- 
ance of the greatest care. Three suggestions I have to make: First, that 
if possible the day be a moist one; second, that the operation be done 
quickly, and, third, that every expanded leaf should be removed. 

It is a “tradition of the Elders,” that Evergreens should be transplanted 
just as they are springing into growth. There is little warrant for it in 
the practical experience of the largest planters. The life processes in 
Evergreens are constantly at work, but the time of successful removal 
should certainly be when these processes are at their lowest ebb, so that 
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the general rule which applies to other trees is the proper one to observe 
in the removal of Evergreens. 

A good deal has been written of the advantages of night transplanting. 
While there is little force in the plan, still the same argument that would 
advocate a dark day would favor a night for transplanting. During the 
shock of the process, if there is movement of the sap, the hours of com- 
parative rest that can be given the tree, are of importance. To this end,a 
tree planted at evening twilight stands a better chance for life than one 
planted at dawn, with a day of bright sunshine before it. 

The habit of planting trees is a good one to indulge. We are all of us 
more or less creatures of habit, and some habits seem to be more catching 
than others. J wish that the tree planting habit might be a contagious one. 
It is true that certain phases of tree planting will go through a community, 
if well started. Who of you does not recall some neighborhood where the 
Lombardy Poplar has had this run? at one time it even spread over the 
whole of France. The Elm planting habit, a most delfghtful one, had its 
day in New England, and now its result is the pride of the whole Yankee 
nation. The roadside planting of maples has captured whole communities 
to the betterment of the landscape. Just now in my own state, in many 
localities, the Box Elder is having its run. A friend of mine living in Chi- 
cago is a great lover of shrubs and their employment in landscape effects. 
He set the example in a most delightful way some years ago. I have 
watched the result, and today many very beautiful places owe their 
attractiveness to the fact that their owners followed his good example. 

Some of the old trees that we planted in an early day that now give 
character to our landscape and home places, owe the fact of their existence 
to the thoughtfulness of some one who planted under tribulation. On my 
own home farm, a row of Walnuts, that are appreciated not only by the 
lover of trees, but the boy lover of nuts, is the result of a desire on the part 
of the first young housewife in the new country to have growing about her 
the walnuts that she so much missed in departing from her old home. The 
nuts were planted in the corners of the worm fence, and now, sixty years 
later, we look back with gratitude upon this fact in early pioneer life. 

In my boyhood days, I was told how desirable it was to imitate the habit 
of Gladstone, to take an ax and chop down a tree as an appetizer for 
breakfast. I would rather indulge in a boy the habit of planting a tree, 
rather than its destruction. 

One of the most delightful events connected with a trip, some time ago, 
through England, was a visit to Dropmore, a delightful estate just outside 
of London. Its characteristic feature is its tree planting. Here are gath- 
ered the most attractive trees from all parts of the earth, planted at differ- 
ent times during the last sixty-five years. They are single and in groups, 
and so arranged as to give the manor from views without, the semblance of 
a great forest; but once pass through the interior, the visitor finds each 
species of trees somewhere upon the estate was so arranged as to grow 
naturally to its full size and perfected beauty. At its base is a label giv- 
ing its name, its habitat, and the date of the planting. Here I sawa 
Douglas Spruce, that grandest of all our mountain evergreens, that had been 
planted in 1839, and now stood at a height of 160 feet with 80 feet in 
spread of limb, and a diameter of trunk about 4 feet. Other trees of as 
great importance, but possibly not so striking in appearance, attracted my 
attention. The facts I had before me, and the illustration of what a 
definite number of years can do in the growth of trees under favorable 
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conditions, magnified to my mind the importance of intelligence in tree 
lanting. 

: Did you ever think about the fields of wheat or corn that have occupied 
your attention for a year, and how soon all relics of them are gone? The 
fields are planted to something else, the money for the grain that was sold 
is spent. Possibly you may have a coat or cloak that will last you for a 
time in remembrance of the work you put into the crop; and possibly a 
piece of furniture may remain with you some years yet; but this amounts 
to little as a remembrance of your best exertion put into those growing 
crops. How different it is in the planting of trees! The orchard that you 
planted with your boys to help you, will be a fact in the lives of their boys 
for which they will hold you in grateful remembrance. 

The trees you selected with care, to embellish your home grounds, the 
selection and planting of which were matters of interest to the whole house- 
hold, will remain for generations, growing in beauty and magnifying your 
work and thoughtfulness. 

I go back to my birthplace, and my first thought is of the house. It has 
changed beyond recognition. I think of the church where I learned my 
first lesson in religious exercise. Its place is occupied by a more modern 
structure that I cannot recognize as connected with my own boyhood days. 
But the Honey Locust that stands in the yard, that I helped to plant, the 
coming of whose leaves was to me a revelation of beauty, the growth of 
whose thorns was a menace to my tendency to climb, is there still. I can 
sit under its branches and feel that in a sense it is my very own, although 
the land upon which it stands has passed into alien hands. Bountiful 
treasures of memory are open to me exhibiting so many attractive things 
connected with boy life upon the farm, that I feel a relationship to that 
tree. It remains of all the things, that my hands touched, upon the old 
farm. 

I go back to the old school yard of early days; the outlook everywhere is 
changed. New farm houses on every side; the schoolhouse itself so 
modernized as to scarcely exhibit a single thing to recall a memory of boy- 
hood days. The old desks, upon which are recorded symbols of my jack- 
knife days, have been removed, and newer ones, unscratched and smooth, 
have taken their places. The chalk marks made clandestinely upon the 
walls are gone. I look in vain for something to recall the pleasures of 
those boyish days. No, not quite in vain, for there stands a Maple tree in 
the corner of the yard, a tree that I planted with my own hands under the 
guidance of a good mother, who took us boys to the woods and taught us 
how to carefully take up a tree and remove it to the school premises. She 
told us while she taught the lesson in detail, of how it would stand there 
through all the years of our lives in remembrance of our painstaking 
efforts. The maple has grown beyond my thought, but it recalls to me the 
fact that, after it was planted and I had removed from there, my compan- 
ions of the school ground watered and cared for it, and preserved it until it 
was so established as to be a monument in my memory. 

In teaching the boys and girls the little details which secure success in 
the planting of a tree, we often forget the seeds we sow in their hearts 
that shall grow and develop and sweeten their manhood and womanhood. 
What object in nature is more suggestive of good thoughts than a tree? 
It is a model of symmetry, of structure and beauty; a monument erected 
to a beautiful, benevolent thought. 

But there are certain economical considerations in tree planting not 
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often dwelt upon. IJ am occasionly called into court as an expert, to testify 
as to the value of a tree broken down by a careless teamster; a row of trees 
taken into the highway in a newly laid out road; an apple tree in full bear- 
ing whose value has been destroyed by somebody’s misrepresentation of 
its variety; and I am astonished offtimes at the figures the result of careful 
calculation upon known values. But the fact always stands out plainly to 
my view, that the value does not depend so much upon what has been put 
into it as to what can be taken out of it. The Rural New Yorker, ina 
recent issue published answers from experts, giving their estimate of value 
upon bearing fruit trees. While there was a great variation in the replies, 
it seemed to me at first that the prices were placed very high; dut when I 
thought of trees in my own neighborhood, the income from which I knew, 
trees that had been well planted and well cared for, I was satisfied that 
these estimates were not exaggerated. 

There is a value we do not often consider that can be placed upon the 
trees that embellish our homesteads. What would you take for the 
hickory that stands in the pasture, a tree that has stood the perils of 
storms for a generation. The tree of all trees under which the cattle have 
gathered during the hot days of summer for shade and rest; the tree that 
is cherished by every boy in the neighborhood who had gathered fruit 
from its branches to add to the delights of the winter evenings. 

And now that you recollect that great burr oak that stands near the 
corner of the farm; it was an old tree when you were a boy, it had been a 
feature of your landscape through all the years of your growth from child- 
hood to youth, from youth to manhood and from manhood to old age. 
What would you take for it? How hard up would you have to be to 
accept an offer? You think it almost wicked to consider a money value in 
connection with it, but it has an economical value in dollars and cents. 

And those two maples that stand on either side of the gateway to your 
home, trees that you planted there in early days, that you have watched 
in their rapid growth, and enjoyed there all the year, trees that have so 
often welcomed you when you have returned from other scenes, and are 
responsible for the suggestion in your own heart, that there in “No 
place like home.” Will you set a value upon them? Will you tell me 
what you think they are worth? 

And there is the elm that stands by the well. It came up there a chance 
seedling when you were a little boy. Your father said ‘“‘ George, it is 
strange that this seed should come up here; let’s save it and see what will 
come of it.’ You watched it, you protected it, you fought for its life, it 
has grown to comely proportions, you feel that it is not only a part of 
the home premises, but a part of your very self. What will you take for 
it? These things are hard to estimate, and still there is a value that 
would be recognized in the courts, it would be admitted in matters of 
arbitration, it would be accepted as an added value to the premises. | 

I have an elm standing at the very corner of our home farm. In wood it 
is probably worth $5, possibly, for some manufacturing purpose it could be 
increased to $10: and still I know that it has a value not less than $1,000 to 
the five acres of land upon which it is the most characteristic feature. The 
row of maples that my father and I planted along the front of the farm, 
when I was a lad of thirteen years, is worth for timber, possibly, $50. If 
they were dug up and removed to the premises of wealthy people at a 
large expense, for immediate ornamental effects they might bring me $300. 
Possibly if I should go into the manufacture of maple sugar, I could make 
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them pay an interest anually above the expense of sugar making upon 
even a larger sum than this, but their value in cash as an accompaniment 
of the farm that makes it attractive to would-be purchasers is at a con- 
servative estimate, $3,000. 

Things are worth to us what they will bring, and putting these values 
upon trees that are well planted help us to understand better, the import- 
ance of knowing how to plant trees well. I know of many farms made 
valuable by thoughtful tree planting, that without it would scarcely be 
saleable at all. And yet to you and me, when we think of trees that are 
valuable through association, it seems too low a plan in the estimate of 
values to consider what they will bring. 

In the embellishment of a home; in addition to the attractions of the 
life that we live; in making us happy with our conditions, the values of 
trees should be estimated as we estimate beauty of person, goodness of 
~ heart, brightness of intellect and purity of motive. He who plants trees 
for the love of them, who adds to the enjoyments of life by beautifying 
the earth with their attractions, needs no argument from the bank actount 
or pocketbook to prove the value of his efforts. 

Standing on the border of a lovely avenue of walnut trees in the 
beautiful town of Interlaken, Switzerland, and turning your face to the 
south, in the horizon is outlined that princess of all snowy peaks that 
characterize the landscape of the little republic, the Jungfrau. With her 
dazzling shroud of eternal ice and snow, supported on either side by the 
Silberhorn and the Schneehorn and with grand mountains on the margins 
of the foreground, her majestic proportions can scarcely be realized. But 
she is a cold, immovable, heartless maiden; and while at first view, bathed 
in the flame of a glorious sunset, one feels like bowing down in worship, 
she cannot awaken that warmth of feeling in the human heart which life 
and movement stir into activity. Stand still for a time and allow your 
eyes to drop from the icy mountain to a relief of land in the immediate 
foreground, a finely rounded sugarloaf hill completely covered with a 
mantle of living green with pretty patchwork here and there, of variously 
tinted groups of deciduous that rest the eye and entrance the vision. This 
is the Kleine Rugen, a living monument resting upon dead mountain 
rock, to the memory of Kasthofer, a far seeing Swiss forester who planted 
here the chief forest trees of Switzerland in the early part of the century, 
which now completely cover it. A barren ugly hill of dead rock, under 
the intelligent suggestions of his mind, and the moulding power of his 
hand, sprang into beautiful swaying life; and an unsightly object standing 
as a blemish in the otherwise beautiful picture of Jungfrau, was trans- 
formed into an area, the attractive beauty of which not only heightened 
the grandeur of the mountain landscape, but delightfully modified the 
jagged foreground so as to produce by pleasing contrast, a perfect scene 
of wondrous beauty. In this bit of thoughtful work on the part of an 
intelligent forester, I became more impressed than ever before, with the 
ee of beautifying the waste places of the earth by appropriate planting 
of trees. 

In Germany and the Nethelands one sees the roadside, the lane, the line 
between farms, utilized with fruit and nut-bearing trees. These take the 
place of orchards. Why do we always put our orchard accompaniment of 
the farm in a rectangular piece of ground and discourse so earnestly about 
the proper distance apart to plant our trees, when we have no trees to 
mark the line between the farm and that of our neighbor, and the lanes to 
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the back fields are devoid of any sylvan embellishment? I know a farm 
upon which is one of the most productive orchards in Michigan, upon 
which the trees are not massed at all; they are along the margins, about 
the barns, on either side of the lanes and scattered here and there in the 
corners of the fields, just out of the way of the plow. Aside from the 
profit secured from the sale of fruit, the farm is beautiful, embellished, and 
never in my life have I seen orchard trees so well developed, so healthy 
and so productive. 

But you say the lines of trees so planted would steal so much fertility 
from the fields which they border, that the profit therefrom is reduced. 
You enforce your argument by exhibiting to me the fact that no crops, 
except grass, will grow with any satisfaction for a long distance from the 
trees, so that the value of the farm is thus reduced by cutting off its crop- 
ping ability. You argue that this method of planting trees is sentimental 
and that a hardheaded, sensible farmer will never think of it, and if he 
did such methods would bankrupt him. 

Away with such arrant nonsense. The fence row may be thus trans- 
formed into a source of income to the farm, and the land devoted to the 
lane which was hitherto begrudged, because used only occasionally for 
travel, is metamorphosed into a debt-paying area of land as profitable as 
the best upon the farm. 

The most beautiful landscapes in the world today, as they may be seen 
all over England, would have been sacrificed to the growth of wheat, oats, 
barley and roots, had not a broader policy prevailed. Do not tell me that 
you cannot afford the fertility that goes into the growth of trees, that may 
perhaps have no use above the embellishment of your farm. England 
with her denser population has afforded it, and her farmers have been, and 
are prosperous communities. We have been tree-slayers in this country 
long enough. Let the epoch pass with its debts and credits; its monu- 
ments of wide areas devoted to the successful cultivation of farm crops are 
of value in so far as the cultivation is not a despoiling process. The man 
who clears the ground of every bit of wood, who steals the virgin fertility of 
the land to swell his bank account, is not a benefactor. I will not breathe 
too serious a criticism upon him. Let him go. He has done his work 
according to his intelligence. But now let a new epoch of tree-planting 
be inaugurated; let our vast areas swept by ruthless winds, be dotted 
with protecting shields of timber; let our wide stretches of open land- 
scape be embellished again with the attractions of woodland beauty. 

I trust the logic of experience in older countries may find a lodgment in 
our own minds, and we may begin early to rectify the errors into which 
the inertia of tree-destruction has lead us. This means you and me, not 
some other fellows in other states. 

Have we a bit of waste land along a creek border, let us plant it to forest 
trees and shrubs. Have we a corner of the farm that will be beautified by 
the addition of a few trees, let us plant them. Can we put a grove about 
the barn as a protecting living shield for the stock, can we place a group 
at the entrance of our premises that will tower grandly by and by, a pride 
to our grandchildren, a monument to our good sense and thoughtful con- 
sideration, let us do it. 

By the way, have you ever thought about the value of trees as monu- 
ments? If well chosen, they will stand the changes of years better than 
marble or even granite. Look to the older graveyards that are within 
your area of vision. Are the slabs of marble standing at various angles in 
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crude shapes and inscribed with cruder characters of any particular credit 
to those who erected them, or do they awaken any particular pleasure in 
remembrance of the departed? But some of those trees that have grown 
up there because of sheer neglect of the premises, are really beautiful, and 
had they been planted there in remembrance of dear ones gone before, 
would they not be treasures to those who are left, far beyond the cold mar- 
ble or the lifeless granite? 

I remember, years ago, a newspaper item that asked the question, ‘‘ Who 
ate Roger Williams?” and then a description followed of the attempt to 
disinter the remains of that distinguished pioneer liberal. They found 
that the root of an apple tree near by had penetrated to the bottom of the 
grave and following the line of the trunk of the body had bifurcated, tak- 
ing the line of the lower limbs, and its growth had completely absorbed 
all there was of the earthly remains of Roger Williams. For generations, 
men, women and children had enjoyed the fruit of that thrifty apple tree. 
The question of who ate Roger Williams was certainly a pertinent one. 
And isn’t it a delightful thought that when we have left this tenement, all 
there is that belongs to earth can be taken up and transformed again into 
living tissues, the fruits of which can strengthen and delight multitudes 
of people. In this transformation we know no end. We can trace an 
immortality that is worthy of a monument, and when the monument itself 
becomes the means of perpetuating this immortality, is it not glorified? 
Then why not plant a tree above the grave of the one you loved; it will be 
a constant reminder of affection, and a delightful tribute to the dead, an 
attractive symbol to the living. 

Don’t picture to me a kingdom of Heaven with streets of gold enameled 
with rubies or saphires. Don’t try to make yourself believe that future 
happiness is dependent upon sitting in a golden rocking chair, even if it 
is embellished with opals and jasper, but rather, dream out a scheme of 
Heaven where beautiful, symmetrical trees shall temper the brightness of 
the sun. Let the immortal praises that perhaps you desire to sing be 
rendered more sonorous by the delicate sound of the wind pursuing its 
course through their branches and wafting pleasant harmonies through 
the fields elysium, and above all things so live up to the ideals of this 
dream, that you shall be fitted to enjoy such a glorious environment as 
you have pictured. In order to do this, and that your preparation may be 
complete, plant lovely trees of the earth about your own premises, bring 
to yourselves and your loved ones all the attractions that the wide diversity 
of tree and shrub growth presents to you on every hand. I am not so 
certain but with this kind of a preparation one could slide into the next 
world and scarcely feel the transition. Surely he who loves God with all 
his soul, his mind and strength, will be in harmony with nature’s most 
attractive features; and the love of trees that tipifies all that is noble 
and beautiful in man, can help to place us in harmony with the great 
center and source of life. 
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REPORT OF PROCEEDINGS FOR 1892. 


The Michigan State Agricultural Society held its 44th annual fair at 
Lansing, Sept. 12-16, 1892. 


Extended rains interfered greatly with the attendance, but the exhibi- 
tion, as usual, was large and attractive. At the annual election on Thurs- 
day the following officers were elected for 1893: 


Presipent—WILLIAM BALL, Hamburg. 
Vick PresipeEnt—G. W. BEMENT, Lansing. 
SrorETARY—I. H. BUTTERFIELD, Lapeer. 
TREASURER—C. W. YOUNG, Paw Paw. 


EXECUTIVE COMMITTEE. 


Term expires January, 1895. Term expires January, 1894, 
F. L. Reed, Olivet, Eaton Co. Eugene Fifield, Bay City, Bay Co. 
N. J. Kelsey, W. Le Roy, Calhoun Co. L. B. Townsend, Ionia, Ionia Co. 
H. R. Dewey, Grand Blanc, Genesee Co, F. P. Latta, Battle Creek, Calhoun Co. 
H. S. Fralick, Grand Rapids, Kent Co. M. J. Gard, Volinia, Cass Co. 
John Lessiter, Cole, Oakland Co. L. W. Barnes, Byron, Shiawassee Co. 
H. H. Hinds, Stanton, Montcalm Co. W. P. Custard, Mendon, St. Joseph Co. 
J. P. Shoemaker, Amsden, Montcalm Co. | H.H. Larned, Lansing, Ingham Co. 
F. Hart Smith, Somerset, Hillsdale Co. M. P. Anderson, Midland, Midland Co. 
E.W. Hardy, Osceola Center, Livingston Co. | C. E. Lockwood, Washington, Macomb Co, 
Frank Maynard, Jackson, Jackson Co. W. M. Boyden, Delhi Mills, Washtenaw Co. 
EX-PRESIDENTS. 
M. Shoemaker, Jackson, Jackson Co. | Wm. Chamberlain, Three Oaks, Berrien Co. 


Charles Kipp, St. Johns, Clinton Co. | A. O. Hyde, Marshall, Calhoun Co. 

E. O. Humphrey, Kalamazoo, Kalamazoo Co. | T. W. Palmer, Detroit, Wayne Co. 

W. L. Webber, East Saginaw, Saginaw Co. | James M. Turner, Lansing, Ingham Co. 
Geo. W. Phillips, Romeo, Macomb Co. | John T. Rich, Elba, Lapeer Co. 
Philo Parsons, Detroit, Wayne Co. 
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PROCEEDINGS OF THE EXECUTIVE COMMITTEE AT THE REGULAR 
WINTER MEETING. 


FIRST DAY. 


The executive committee met at the Hudson House Monday evening, 
January 9, 1893, at 8 o’clock. In the absence of President Rich, called to 
order by Vice President Bement. 

Roll called, with the following members present: Bement, Butterfield, 
Fifield, Townsend, Latta, Gard, Custard, Larned, Anderson, Lockwood, 
Boyden, Ball, Reed, Dewey, Shoemaker, Smith, Chamberlain, Hyde, 
Lessiter, Hinds. 

Minutes of last meeting read and approved. 

The president having sent no communication, the report of secretary 
was submitted, as follows: 


SECRETARY'S REPORT. 


To the President and Executive Committee of the Michigan State Agricultural 
Society : 


GENTLEMEN—I respectfully submit the following report of the business of the office 
of the secretary for the year 1892. 

Business orders have been drawn for the payment of accounts to the amount of 
$7,446.29; to repay loans and interest thereon, $817.62; total, $8,363.91. 

Orders for premiums to the amount of $4,005.37. Total premium awards are 
$10,167.75, leaving a balance of $6,162.38 unpaid. 

The following will show the offers and awards of premiums for 1892: 


PREMIUMS AWARDED. 


oO 
3 Cattle. Offered. Awarded. 

a 
Me SHOrGHOrnSs s)he ese) ee oe See coe bee. oS aa task eessashecs Dip. and $384 00 |1 Dip. and $354 00 
MP DVT Manse ee eee ce IS ES ok See te aie ae See wo 384 00 324 00 
5) TLRS REN Ray go Le SR Wee hg a ee 2 ee se 384 00 801 00 
4 | Jersey_____ mL ee Pee Panes SoS pee ie rs 384 00 | Dip.and 384 00 
pan nGallowsy and AnNeosu cs). suas.eN Le REC ee re 384 00 359 60 
DELO Stein Eriesian 2 a0 ae ae a es ee ie e 384 00 | Dip.and 334 00 
TEE MECC EEO) ole NS Ce RR SE eee LS se 384 00 369 00 
PEMIBCTTAGOLCALGIOs eee Lt ts se Nee Ne ee ee eee eae eae: 99 00 76 00 
EP eEUICALL LG sere een en net) See See a ee 210 00 150 00 
HO Semi CNNCOWSerea se ee ae nie eee Cs ee ee 15 00 15 00 
Potalteattl esses cee ete ns Ghee ee MES ee eee $3,012 00 $2,666 00 

ao 

3s Horses. Offered. Awarded. 

=) 
Pay Stan ard: bred easermrnee se en el Le ig ey IE ie 3355 00 $289 00 
Ea OAGSLOLA NO tf DGG ene eet ee ee aul? eS 2 ee eS 205 00 117 00 
eae Carriage siete ee ee hele tera be ert So ee 179 00 104 00 
POMERAT aw Ok sss sees hemteee ere, A) Se ce a PES 292 00 163 00 
HGenip@lovalands Baye secre merce cei OT re es SSeS 211 00 183 00 
17 Rraneh Coaches sseaes sana ayn BASE Eee Sr ee Oe 189 00 35 00 
18a |e Percheron...) 20522252 aS LE geht so): = Pee Sate ie 237 00 199 00 
me meryGosGaloe..<2 oo eee ee kee Se ae 237 00 181 00 
POMIRG TAGE Gratte.. 221) sie teat SE Ed ER 206 00 120 00 
Dien wee psbakes, Btalligns Acer 2 > eeueus Lee eae 190 00 70 00 
Demme Neb anda sos 2). eee Re eT a NI 80 00 74 00 
TRO Ger eey te eo ae ere ee eee 2 en A te Tok $2,381 00 $1,535 00 
Sreyeetg he 2 ee A eS Ad Se ee Oe nee ae eee 2,000 00 975 00 
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5 Sheep. Offered. Awarded. 
2) 
DS") “American Merino: 2 2s. 35 asaccescbes Scaccetaeecees casne-dss Dip. and $271 00 | Dip. $271 00 
Sin Ramboutliet Merino. 222 2. se ee ee Fe oo nS 177 00 154 00 
O51) '| Mueicestersiand (Lincolns) = 2): 2. 3 eek ee etek ss 177 00 157 00 
26 Cats wolar es oe ee ee ee ee oe eee eee east a ee as 177 00 ss 177 00 
F7e |} Shropshire ota 9 9s hose Be ee fae DS = 271 00 e 243 00 
OF o | sHampahire 22 o se 8 oe ee oe ewes coke ie 177 00 177 00 
Zr lg | Oba ol gs |= een le, ae RIS SY 1s BS aes Saar ee ee tes See eee o 177 00 78 00 
9015) Merinos not wegistered S.) to 5 se eae eee eee 46 00 44 60 
SU sat sheepst 2 occa ae ake can tee bas Shae eee taeeeetae et sactean 96 00 60 00 
Total Pe 2.62228 35s ee 2 eee en. 6525 $1,569 00 $1,361 
3 Swiné. Offered. Awarded. 
ie) ’ 
Spa od pede tobelig:| nie: pai. I a ee LBS Ee eee ee 2 ea 8 Dips $175 00 | 3 Dips $137 00 
LR 5 ch ARE SATE PS A SR ET AE ae Te oi Oo te ae 3 175 00 | 8 175 00 
STE oll ayy=| ee ok Ode Se APR Bae Te See Se Ce eee Sirs 175"00))'S) hoes 175 00 
Roleanda@ hinge 12-2) ga 5 ae es as 0 ere es eS Spe 17500) |, 3: "s* 175 00 
DrIroc bo OISOV a. ce eee Ee a eee Siw Bs 175,00")}*3°5 os 172 00 
Chester Wihite te) See a ea a a eee 8a. he 175) OO; Sia ee 175 00 
Rat ORS = ste ee ee eee 5 oe 31 00 16 00 
Motels 222 LE See ri ie Ons Aes ee areas $1,081 00 $1,025 00 
(Poultry, 2 te eo Se re Foe A ee ee on oe a 526 359 50 
Division F. 
a 
a Offered. Awarded. 
1S) 
35 CG se epee ga ek SS gee ee ee ee $158 50 $130 00 
ROOUS Sn oe ee Oe Te a a ee ee 182 50 119 50 
36 [Professional “rardoeners 32-228 os © ace ees Tee 130 00 110 00 
37 WO Ours Meal, (OLEH ere eee NS a eke Se Ee ee OL 89 00 15 00 
Tih . 
Po tel bi OE ae OPE RR a aD Eg Ss a eee $510 00 $374 50 
Division G. 
a 
3 Offered. Awarded. 
5 
38 BULLET sO heesest-— 2 See. ees. LA, DL ee $85 00 $30 00 
39 Snear, breadiand pickles) >. 3. ce ae ee eee 73 00 46 00 
UG 1 ER RO Sees eee, aL WAN eee Re EEL as ae ey $158 00 $76 00 
Division H. 
a 
3 Offered. Awarded. 


Bee aNd “HM Onby seme ee is | tee Bere Bnd $178 00 $174 00 
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Division L. 


a Manufactures. * Offered. Awarded, 

iS) 

51 WoOOl eter son sees. Ge me a BAS eg eRe pea $54 00 $51 00 
53 AUD OTe eines Fait ee ay RE ae eB ol Mag Ae 121 00 27 00 
54 LOGE SUPER pet REET Ce RR SN ee et POE RUT Pinte Pigs em 202 00 172 00 
55 ESOUURW.OR ered cet each eee aed SAS we es OD yu OL ey Nos 35 00 | Dip. and 1 00 


Division M. 


a Offered. Awarded. 
2) 
59 EWOITY NOU ss ccee tem err nne Ie SALAS ee a a Las RN 4 Dips. and $2100 | Dip.and $5 00 
Division N. 
7 
x Offered. Awarded, 
i) 
CUmiwhaintine- andaculpture: 22-226 ee. So ee $606 00 $428 00 
ee AM Ate a ee Sy gee 164 00 125 00 
PA Cy teed hos > Sea Jaber fe Se eg I ag BN Lee eit oe | $770 00 $558 00 
Division O. 
a 
cH Offered. Awarded 
oO 
Hemelpelaineneediowork.co scene) bere ae. eal ee eae eek ae $34 00 $26 00 
Ramen DrOlGoryie seas eke CAick on a, er RES Cia il Os 187 00 113 00 
iRCOrOCheb and: KNIb = 1 eet wee CUNT OTe RUN Ske 61 00 43 00 
BO Ga eee a ee ain OS LARA ade NIN Sey eel A a BON ee $252 00 $182 00 
Division P. 
3 
x Offered. Awarded. 
Oo 
65 Miscallaneousse seen ser eee te wir Seep eA $105 00 | Dip.and $26 00 
Division Q. 
= 
SS Offered. Awarded. 
2) 


Ghana @hildrentsidepartments. 2.22.26. ee ee $45 00 $30 00 
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Division R—Fruits and Flowers. 


a 

3 ‘ Offered. Awarded. 

2) 

COMB |S ee Tea Pa Ord” CRS et es ee A et eee $53 00 $40 00 
MU Sho ss ao ole a pe eee Ure 90 00 90 00 
(1 WEY Ree De ES SE RE es Se eee ee ee oe ee 46 00 0 00 
PP EE ETS CTY EP a PE a= OE el TR Sree eS ee 30 00 10 00 
RSE] ABER STS LENT BAN Sie ol 0 CE MT Ot BSE 3 ee Le 39 00 38 00 
LF Dafa ie a Sa, i was NE aa Oy aa ey ere SS ee ck pee 39 00 39 00 
7 (sir | WO Seas RS ° a ei Sea es OS AS a 17 50 0 00 
BA Eh eer ST ey Ee ee a eee oe ek 33 50 81 50 
el | Pee eee tees Sa aee e e  ee eB as Pe eee oe te 178 75 88 25 
Thc Ra SaaS oy Shay See ee eee ee ee ee Se ee 61 00 | Dip. and 56 00 
7Giea | een St ene ys ie oe 7 a ene es Jo? 80 00 80 00 
Sa) AA OS OOe Ok tie ee ieee oe Nid LOLS UES Fe ALO SRT tos ph oe 52 00 80 00 
Nod bie TAS 2 COS tease ES EES Se Bae es tame Pete Ao 5 Fe ee SS eee 48 00 14 00 
EI ess AE NO ND GR RES Cay ee ee ee a a oS a 71 50 58 00 

TO te] ee re ee ee eh 2a a a ee ne | $839 25 $574 75 
Totalsnerulan ese so Re See ee See oe $11,899 75 $9,172 75 
Speod toe Steir Sar Bare tee Ae Sa ee ee so: 2,000 00 975 00 
GranGstotel ss See ees Sea LS eee es Te $13,839 95 $10,167 75 
And 29 diplomas. 
The following shows the entries in each class and division: 
Division A—Cattle. 
Class. 

ff SNOTGHOMS=s2 peed. 2a ee sean See c oo oe oa en eee ane obo eee eres eae ee ee ee 56 ~ 

DE DIGVONS os mo ete ee se TE aS, Bie ees oh ee ee eo ee ee 40 

RI OTOLOLU gS fest) eee ieee toes ON RTO a ee Sie ee ee a ae 44 

A TORSO YS eee ae BEA PEERS SRR Ce eed Bo 6? ne 8 Se Se eee 116 

5—Galloways'and Polled Angngi#i2 232 620s See eee eee 71 

6—-Holstein=Hriosians =.) sent 8 ei Te So eee the Dee ee eee ee 47 

EEOC OLOG ae sae or ee ae ne a eee | 8 cee eee 72 

6 GTEC Gee eee ene eee a eee oan cance kt eee ee 20 

OAL CALUOp oe) oe Be Sy Rae 2 Se ee ae eee eee 24 
10—Syweopstakes for dairy COWS 2022220 222 Sok a ate ee ee nese Senet naan nano ce sone a ea neonaeaeeanene 7 
i= Specialiferetord prizen. 22 hoes ee Ee ee es ere 18 

“lay ol ss ge Se ae a BR eee ed Ra en fap es DE a ee eee oa Eo ee ees 515 
Division B—Horses. 
t2—Standard bred sTOAGBLOrBa=* os 22 22 e ns See as See eee acc ono ee eee eee 75 
fa=—Roadsaters NOL standard <i oee S S e <8 | ae a eee ee 19 
1a armMiag oan Cups ey iHOTSOR scene eae hee a eS) oc eee eS eee 42 
15 HOTSes LOT ell WOT ee ee ee ee ee ee eee 30 
1G —soleyGlangcBAy ease ee ee eS ee ee 2 2 Re ee 19 
tig peeeh Conch {ei ai ste tes ee is Se eee eee eee 3 
=Parcheroniandhirench drattocs:. 2 sss. 2s epee Sot SY Se ee 40 
1) Chndocdol and nett Binal) Ae ser. ears DCO ee en Dean 18 
Z20—MrAthinOrses, Dedieres NOt TOgnired.£ <3. 2s Ni sneer UN 2 eS ee ee eee 17 
Z1--SweODsLake LON BtALIONS.~.2 seas c se eect hoa Ste owe ha co eC eee Seep ee mee eee 6 
Je SUP MANGIDONIOSS = os en oe ee en at sens Ree ee eee eeeneene 33 
Speedieniriog 222 42-5 e ee Poe ss ket. ee eS eee 21 
Motelbece 22 288 ook sn ee eee Spe ee ee ce eee eh ee 323 
28—American Merinos___......_...-.----.-- 
24—Rambonillet Merinos_.__..._.-...--____- 

25—Leicesters and Lincolns 
TO—OLE TT OIG Lee or aae poe nee tone ne eee tee eee 
PU SNTODANING See Pe See oe ene ones eee 
PAA SED saj 072s UT oes fae LE a RO eR ge a ee ee Be Eee 
Dee ARE OVO Se ee es Soe EEN Et ee ee ee eS coe en ee 
30—Merinos ineligible to record 
Sis Nap sheep: 265-6 pens tenet ee Lk a eee BN a ee a eee 
Sig—Specialifor shropshirese 39) 30 ae ee ee ee ee ee ee eee 

Alay NIGER pias BROS Be a ae ee a ORY. Od | Se eR ee Pie ree ee MN Te ee Se yee 409 _ 
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Division D—Swine. 
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SOS TN Tye pee Ah yas SNS PAN oh ee ne Pe ee ee east Be See ee ee ae ee ee 35 
(CGS ge es ee ee ea a ene a oe a ol ne ee ee 66 
Sotolkesmallovorkshire: Oversee ese ne esse esc aes oe atc ce san cee ead een a onan een ees 81 
iefoltange|( Cite Cee ee ees ee ee eee Oe ee ee ee ele at erese thd oe Sten de 98 
VB fat ave vA kata ok jek ef ee Lai last ES ea ea ep Fe Sea en A aie ae is 5 SE Lane 58 
(HaHa AERP) (GLIG) ee ee ee ee eres aie seni Same Gneeme Se meth Biel eae 78 
TNT LEY a ee at ee ES ee a le aS ae oa ae ee ee eer ene sic 13 

SGy tel eerie cee ek aA oe Ds re en Re ee Jak oe een a oe eee aes emer 424 


ING Re Le eh SNe age Ti 5 Riper Fy Ot er ee eS Lee he eee a eRe nes 513 


(est Baw a a ee ee eS ee ee Se ee ae ee 112 
EGE Le Les eee ee ens ee es a Na a eee = een oe ee ee een 161 
Bi ETO FORSLONe I GIsp] a yee oe ee eee ee nee ee oe LO ae se ee ee eee eee ceo 6 
ie GuryMenlands fread ee ee eee eee ee Ea a Re Se eee oe ee 7 
EEG} ck oe ee AO SB 2 a Ps Tee Se at eee A Snes, er eR ee 286 
Division G—Dairy Products. 
38—Batter, cheese; Cte: sa eee no eens ann oan aoe 16 
O=-Anearibread andspic loses t eee name Se SO RP Oe a ee a ace cease eee eee 41 
Steet ee pe, ee Eo Aah eR oS A ae, Po ee oe RS Eee eee 57 
Division H—Bees and Honey. 
Wie Boesand honey eee fe oa ee aL een a coe eee cae oe in Aen ee ee 63 
ERG tenia a eee ated BL eat Sa! ae 2 eee ce Ee a eee a eee 63 
Division L—Manufactures. 
Bil Wioolesam ples aa: aac meas yee ae ea ae Sy ee ee ee Se Se ee ee 8 
FAT TIG LORI Oly Lee tins acter ee ere eee Or LR Se eth ee a ee ac oe eee 9 
Fd ERT TG LATO pee ee clr en ELC UES arate ET a a Se ie esos 55 
Bra Wy OT eee ek cae ee Dee eet VET sie Oe CI BS 8 OR SO ee SR ee ae ee See 6 
PTR te leer, tere Norra eee! ak 2s ht ey NTT cA ee ae 78 
Division M—Clocks, plated ware, etc. 
59—Clocks, plated ware, etc._-..--L-------.--..---- GARE SE SYN GPR ye Ur sn He ete wee mets CAEP fire 3 
TG belle eee en LW Re ee re ey R oa ea Det eee OS ft eS ak Ee Ree ee 3 
Division N—Painting, etc. 
S0— Painting, “professional. 2). 2 tie eeu Sa Se cece he AEN oe ol Ne ee es eee 
18s Led ETE R eE ep 9 GE CCKS HHS LU ee RRS TEC TR Sal nS eS ee eee Sk ead : 241 
eater ay ia hase a ne aa 2 AE 2 agent 2S ea NE ee de eee 241 
Division O—Needlework. 
62——Plainmeadie and machine works. 0) 2022 os ooe ae so ean enna = omnes oe ee a 
63—Embroidery and ornamental needlework.___.._..+__.-_---------------------- ---------------- 331 
(Ri Onroad eae eats ld amet GO de eee eS nS RS ee DS ee SE ag ee ee ee eee eee 
ST OTE eee nee er ttee oA eee. O25 Peer d SIA A eR eee eee pe ESN  Joe ee Soee 331 
Division P—Miscellaneous. 
66— Miscellaneous articles 12 
66—Household articles_______.---._--.2 2.1.2 -u-_- 4 
Ta tea lIR is ie min ge OM aR Scene EM. sh itd: See Pe TAL DE 2 A AE eR ot ues Coe 16 
68—Childrens’ department 74 
TG Cele ee Rho Dye oa Se de re, Ce aie ot ate ern REE ae LOS eee eee 74 
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Horticultural Department. 


69—Artistic Exhibits of horticultural products. 22222 -_4-5- --- 22 bo es bance cece 3 
70—General collection OF Eras as eo ee eke oS ee a eae ee eee 5 
l— & (market fruits: © 222 ~ > U- ee  eee ase ooo see ee 4 
72—Npecial:exhibit of apples). eae en ee nh oon eccac aces tose hse 1 
1s—Special exhibit:ol peaches 258. ea rene sae font ea an ees eee eee 9 
T4——SeciAlexhibit. OLipedte 22} 2232S ee Bs a eee een Gao aso cee aan aoe eee ee ee ee 16 
w—Anacial exhibit of plums) s8 2 esse aS oo Ss Bs Ses Se oe ale csp ose ct eseeeaes 1 
RG—Speocigl exhibt of erapde ee eee eee ee ee sis ck eh eee ee eas 15 
Single plates OL MrUiG sd Se ea SE ee een eee 309 
78—D ried, Canned ANG Preserved 1PUlGR eee ee ar ne eee ee eee 15 
79—Plants RERETCR GEL © WW pe ee eee 
80—Plants in) pots, professional list |= oo 2 i 2 So Soe a eee wae vases e ae eee eae ee wee ne ee 13 
81—Plants in pots, amateur list.._..___--.___- ps eS 1. 2 1 Se ee eee ee 6 
82—Cut flowers, boquets, etc_-__-__- ee ee se eee) oo eee amen en tee SBS 38 
Lo) 1:1) aap ee eee, 8S oe Re oe eae r= Oa) a eee eee OF for ee eh eT oe 444 
Total entries in all departments where premiums are offered___.__-.___---_--. ---------------- 3,774 


Five thousand copies of the premium list were printed. A better quality of paper 
was required and the cost was somewhat more than last year. The advertising 
obtained will pay for the printing. 

Three hundred complimentary tickets were printed by the business committee, of 
which about two hundred and fifty were issued. The same number of press compli- 
mentaries was printed and sent to publishers of newspapers. The fair was advertised 
to a greater extent than for some years, and the cost was somewhat greater. 


There has come into my hands for the society moneys as follows: 


Hromadvertising inipreminmilists: <6) 2720s 2) eek eS eee $284 85 
Stalliren te en ee ee le Le i ee eee 241 50 
WhBe RSLOO UR sae oe ee es aE Bs a ee en 8 eee eee 
Rromiloan atibanic soe arb out A Anes se S| oy oe ee See eee 491 74 
Saorolcardiprivilego.ee. ee er eee Cee 2 oe (ook ee a ee A ee 25 00 
sat ONUPION es tafe ay SREY ee en ae ee 537 50 
embarship tickets sold 449 00 
HMinsing Horse Association, rent: for 109l== >> 3S eee. Ds ee eee eee eee 150 00 
ERE ee ee a ES ee ies ere RN 2 ne Ee ees 13 00 
Wash received from “CE; uiock wood) 2202 ee es ei LS ce eee eee 75 
pTreoba Ce ee Le te Se ME eee Oe a 2 ee Be ek ee ere $2,160 84 


which I have paid over to the treasurer in cash and approved orders. 
Respectfully submitted, 
I. H. BUTTERFIELD, 
Secretary. 
REPORT OF THE BUSINESS COMMITTEE. 


ie the President and Executive Committee of the Michigan State Agricultural 
ociety: 

GENTLEMEN—The business committee respectfully submits the following report of 
the business transactions of the society for the year 1892. 

Mr. D. M. Stem was engaged to take care of the grounds and buildings, and has been 
employed since March 15, at $25 per month. 

Some paint has been applied to old buildings, improving their appearance. The 
buildings and fences are in good condition. 

Insurance polices for $10,000 on the buildings have been renewed. 

Interest has been paid on the note indebtedness of the society to October 1, 1892. 
The society is under obligations to the Central Michigan Savings Bank, and to the 
tele Co. Savings Bank for rebate of one per cent of interest on notes held at those 

anks. 

. aes committee lunch room was discontinued, with a saving on expense of meals of 
40.0U, 

The renting of grounds and stables has been in charge of Supt. Larned, and his 
report will show the proceeds. The secretary and treasurer’s report will show the 
financial condition of the society. 

All business accounts, so far as known, are settled. 

The indebtedness of the society in notes bearing seven per cent interest from 
October 1, 1892, is the same as last year, $17,873.81. 

The committee obtained January 14, 1892, a loan of $250.00, and June 28 one of 
$500.00, The interest on the former was $11.90, and on the latter, $9.09. 

WILLIAM BALL, 
G. W. BEMENT, 
I. H. BUTTERFIELD. 
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STATEMENT OF BUSINESS COMMITTEE IN 


WINTER MEETING. 


1892. No. of order. bope¥ 
Jan. 12. 6 Robt. Smith & Co., printing 
proceedings of winter meet- 
2a] ae ee ee SS $70 00 
aye 1 Sass oa Green, personal ex- 
penses._- =<... Da oe 6 10 
June 20. 16 Wm. Ball, personal expenses- 8 25 
Sept. 15. 24 iz i Fralick, personal ex- Bs 
pe PT oe RES be eter 5 
Sept. 16. 25 J. P “Shoemaker, personal ex- Aes 
27. EF. "Hart Smith, “personal “ex- 
ee Be 11 50 
8) w. z= “Boyden, “personal ex- oa 
45 No J “Keleey, personal “ex- wos 
Eves Ti 
37 w. “*. iGusteean “personal ex- 
- pense_. __- ah 9 32 
38 A. O. Hyde, personal ‘expense 7 20 
41 C. E. Lockwood, personal ex- 
eae et Sea 12 30 
47 M. J. Gard, personal ‘expense 8 88 
55 L. W. Barnes, personal ex- 
pense 2s wat eRe 5 70 
58 FB. H. Latta. personal expense 8 39 
62 Engene Fifield, personal ex- 
! pense. PhS ists 9 50 
63 John Lessiter, “personal ex- aa 
64 a W. “Phillipe, “personal. ex- 
DONAG 2 teeta eee re ey ees 12 48 
65 F. L. Reed, personal expense 6 16 
76 ie F. anderson, personal ex- men 
89 a He D Handae “personal ex- Ae 
93 L. 3. . Townsend, personal ex- ay 
66 C. W "Young, ‘personal ex- : 
eee Ss Ge 11 15 
42 He R SDawess ~ personal ex- 
IDOTIBG tec ee te ee 7 50 
$263 86 
BUSINESS COMMITTEE. 
June 20. 16 Wm. Ball, personal expense--. $17 35 
Dec. 30. 148 Wm. Ball, personal expense.- 7 75 
4 $25 10 
PRESIDENT’S OFFICE. 
VICE PRESIDENT’S OFFICE. . 
SECRETARY’S OFFIUVE. 
Sept. 17. 68 I. H. Butterfield, salary .___-- $600 00 
104 I. H. Butterfield, salary. ____- 400 00 
$1,000 00 
TREASURER’S OFFICE. 
Jan. 14. 3 C.W. Young, salary, 1891 __.. $250 00 
Sept. 17. 66 C. W. Young, personal ex- 
es eee get 20 10 
Sept. 16. 36 A. H. Estes, treas clerk.____- 16 43 
40 B.T. ‘Slayton, treas. clerk, 
BeLvices 44) sta BAG: 13 57 
155 B. T. Slayton, treas. clerk, 
boards" 7 00 
59 C. S. Robinson, treas. clerk __ 5 00 
_ 67 Frank Young, treas. clerk ____ 7 00 
69 E. T. Parks, assist. treas., ser- 
vices and board __.  ____- 35 40 
134 C. W. Young, salary, 1892 ___. 250 00 
$604 50 


63 
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DETAIL. 
POSTAGE. 


Feb. 19. 8S. Foster, stamps - $5 00 
June 20. 15 S. Foster, stamps - 10 00 
June y 17 S Foster, stamps - 10 00 
July 7. 114 8. eo stamps 10 00 

Sept. 20. 122 I. H. Butterfield, stamps and 
aero envelopes_____._-- 72 79 
Dec. 31. 154 I. H. Bhtterfield, stamps ___- 9 00 
$116 79 

BADGES AND DIPLOMAS. 

Sept. 9. 119 H. T. M. Treglown, prize ? 
ribbons__-_-- me $22 95 

Dec. 31. 147 Calvert Lithograph Go., 50 
Giplomase ise ee 12 50 
$35 45 

EXPRESS. 

Feb. 20. 10 American Exp. (o.. express 
on stationery to officers __. 4 45 

July 28. 126 American Exp. Co., exp. on 
prem lista]. eee 2 00 

Aug. 16. 121 U. S. Express Co., exp. on 
DOSters eS. eee eee 17 10 

July 7.118 American Exp. Co., exp. on 
prem: liste ios SS ee Be 5 45 

Aug. 30. 117 American Exp. Co., exp. on 
bills for posting. __._______ 23 06 

Aug. 31, 122 I, H. Butterfield, sundry ex- 
DIOSSie ane eee 1 45 

Sept. 21. 124 I. H. Butterfield, sundry ex- 
PISS 24. es ee 00 
$54 54 

TELEGRAPH AND TELEPHONE. 

Sept. 21. 103 wee Union sundry tele- aie 
JSAe See Ee ee 11 
Sept. 21. 80 Beil "Telephone Co., rent tele- e 

Aug. 81. 122 I. Mi. Penttectald: sundry tele- 
STAMAC eo. eet a aes 1 28 
$10 93 

SWITCHING. 

Sept. 30. 128 C. & G. T. R’y., switching 83 
Cara, {25-2 2 Ree 83 00 

Sept. 21.124 I. H. Batterfield, eight 
switching bills___.__-.____- 6 00 
$99 00 

ADVERTISING. 

Aug. 12. 94 U.S. Printing Co., posters.._ $210 00 
Aug. 11. 108 Fair ‘Pub. House, posters Paes 62 00 
Aug. 27. 115 R. O. Davies. 20.000 bulletins- 73 00 
Sept. 17. 109 J. A. Perry, distributing bills 5 00 

Sept. 16. 26 Geo. Fowler, distributing 
Dilleg ae cee ae 17 80 

Sept. 16. 51 F.A. Maher, advertising and 
GxPONKBeAy2- Crees ee) ws 107 00 
Sept. 16. 77 Grange Visitor, advertising _- 7 75 
Sept. 16. 81 Michigan Farmer, advertis’g 77 00 
| Sept. 24. 83 Advertising in newspapers -- 67 60 
Dec. 29. 151 Advertising in newspapers -- 23 58 
Sept. 24. 84 Bill posting, sundry bills __ 61 70 

Sept. 20. 122 I. H. Butterfield, paid post- 
ing bills____ PASS oe 1 30 
Sept. 14. 85 J. H. Keyes, bill posting - 4 00 

Dec. 29. 152 I. H. Butterfield, sundry bills 
fOr POStINe eases eee 7 25 
$724 98 
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Jan. 13. 


Sept. 27. 


Sept. 27. 
Sept. 27. 
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GENERAL EXPENSE. 


2 Samuel Johnson, sundry bills 
allowed - 
4 rene Johnson, bill ‘allow- 


a4 a se “Butterfield, preparing 
reports of 1890 and 1891 for 
publication) /--- 2=5-2---=+-- 

12 C. W. Young, balance due 
treasurer .__- 

22 R. L. Hewitt, judg “of elec- 
tion __ 


23 J. A. Mann, judge of election 
30 G. W. Donaldson, return of 
admission. - 1--.-=4-- 

29 P. Milligan, return of admis- 

ates vee ee Ee 
28 W. D. Marks, preparing for 
Fishiexhiblheo secs ese 
34 Gordon & Black, plumbing 
for fish exhibit ._..-.------- 
52 Guy Weldon,drawing manure 
70 BE. A. Bowd, bicycle races --- 
78 John A. Carr, bus. for college 


cadets 2.5. 2 
86 J. P. Noyes & Co., ‘snap ‘but- 
tons . 
90 Lansing “Fire Dept., “firemen 
atitairs ves sae ee 
91 N. F. Jennison, material for 
Avtinalls>- =S2si en. Wee 
. 111 M. D. Elliott, drayage fish ex. 


29. 116 J. S ‘Wade, J. P services __- 


129 M. J. & B. M. Buck, rent of 


FANN rg ae pet RN 
. 130 A. H. Whitehead, plaster for 
. 124 R. B. Shank, oil__-_-_- 
. 124 I. H. Butterfield,paid drayage 


. 122 I. H. Butterfield,paid drayage 
. 122 I. H. Butterfield, hack for 


bus: com, Ol. se see eS 


. 154 I. H. Butterfield, expense to 


Sapitiawe sok So. Uae tee 
88 H. H. Hinds,expense meeting 
transportation committee- 
57 F. H. Latta, rent of tent for 
vehicle department 
58 F. H. Latta, expense trans- 
portation committee-.__--- 


$677 62 


INSURANCE. 
. 185 Geo. A. Dyer, policy $2,000. _- 


. 136 e NE cree & Co., policy 
. 1837 Rowe & Edmonds, — 


policy 


2,000 _ 
. 138 meeeice & “Bailey, policy 


$1,5) 
. 189 E. R 
. 140 D. 7: Gillam, polity $1,000 
. 141 Mott & Ackerman, 


00 
R. Merrifield, policy $1,500 


policy 


$1,000 


157 I. H. Butterfield, paid on 


policy 


$30 00 
15 00 
30 00 


250 


LOANS. 


1 Ingham County Savings Bank 
note paid given for interest, 

ABO es Sees ee oe ee 

98 Central Mich. Savings Bank, 
baljonmote. 325° 5:0 ates 

I. H. Butterfield, Secretary, 
paid on note and interest. - 

I. H. Butterfield, paid note 
BNC IN tGresh voc soe ne aseeee 


$152 50 


$54 89 | 


257 03 
243 80 


261 90 | Sept. 


$817 62 


Sept. 


Sept. 


Sept. 


INTEREST. 
27. 99 Central Mich. Savings Bank, 
aig on notes to Oct. 1, 
180222 3 a4 eae 5 00 
27. 100 Tague Co. Savings Bank, 
interest on notes to Oct. 1, 
180220. eee eee 665 89 
$1,270 89 
BUILDINGS AND GROUNDS. 
14. 5 D. K. Faller, balance on horse 
barn, 19891 23 (2 teee $47 47 
15. 13 D. M. Stem; labor.--_--....--- 25 00 
.17. 73 A. Frank White, carpenter -- 20 85. 
. 17, 107 J. A. Melius, carpenter ___-_-- 6 46 
21. 95 U. Alsdorf & Son, paints, ; 
brushes’ ete: 222. eee 8 35 
15. 96 Sabin & Crytes, hardware and 
tools. = 16 84 
. 27. 97 H. H. Larned, “pay roll, labor 240 95 
. 17. 106 Lansing Lumber Uo., lumber 35 64 
16. 110 I. a eanteenohy pay roll, 
labore 22. eee 29 12 
17. 112.1. A. "Butteriala: pay roll, 
labor! 2642420 ee 6 75 
. 8. 120 G. W. Park, evergreens _----- 3 00 
15, 142. D: Ms Stem, labor: 2222-5 25 00 
, 13. 132 Capital Lumber Co., lumber. 3 16 
13. 149 Voisalle & Larose, painting __ 3 50 
L,. 144 5D). Mi Stem™iabor eae 25 00 
3. 145 Thos. Hill, plumbing rae eS 10 00 
19. 146°D5 M: Stem, labor22222 2s 25 00 
10. 153 Mrs. A. Keating, sewing 
sereens!.- 2 (ae eres eee 4 00 
4, 127 Sherwin-Williams Co., paint 38 63 
$574.72 
PRINTING AND STATIONERY. 
11. 14 Robert Smith & Co., 500 pos- 
tal cards, notices of races 
and printing <_----2_-2+__=2 $6 25 
17. 101 D. D. Thorpe, printing cards, 
notices, circulars, etc. -__-- 43 80 
17, 1022 Thompson & Van Buren, let- 
terheads, tickets, envelopes 10 00 
17. 105 Lansing Jour., entry blanks, 
ticketa! 229 2 itor eae 7°80 
11. 108 Fair Pab. House, entry tags, 
premium cards_______- 15 55 
7. 118 D. re Thorpe, premium lists. 264 04 
7. 118 D. D. Thorpe, envelopes - 275 
Ta PEA EE 0. Davies, 1,000 stall cards 3 50 
$5125 RO} iate: 1,000 ‘* taken 
car : 4 75 
20. 133 Robert Smith & Co., speed 
entry Cards 222 5-) nee 5 00 
19. 9 D.D. Thorpe, stationery for 
officers:;-220 2-5 2 eS eee 32 50 
20. 181 Fair Pub. House. envelopes- & 50 
20. 122 Brown, Treacy & Co., entry 
books 2a.2 eee 10 00 
$444 44 
MEAL TICKETS. 
16, 43 Thos. Elliott, 115 meal tickets $28 75 
16. 60 W. L. Reed, 351 meal tickets_ 87 75 
17. 72 D,W. Packard, 124m’! tickets 41 33 
17. 73 Shultz & Petty,200 m’l tickets 50 00 
21. 79 D. M. Stem, 26 meal tickets_. 6 50 
$214 33 
FORAGE. 
17. 74 U. D. Ward, 38 tons 1.275 lbs. 
straw_ 2b 22 SS eee 
16. 31 W.E. Boyden, Supt. expenses 14 65 


$169 20 
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MUSIC, 
Sept. 17. 75 F. W. Prince, band,4 days... $128 00 
MARSHAL DEPARTMENT. 
Sept. 17. 87 Chief Marshal, personal ex- 
Dense sat ce eee ee ele $13 20 
Sept. 16. 51 F. ra. Maher, assistant.-_.____- 10 00 
Sept. 16. 143 J. A. Perry, assistant -__.___- 5 00 
$28 20 
GATES. 
Sept. 16. 42 Superintendent’s personal ex- 
DANSO8 ee aoe eas $16 68 
Sept. 16. 48 Superintendent’ 8 pay roll___- 161 25 
Sept, 16. 49 W. P. Tooley, gatekeeper_-__- 13 50 
Sept. 16. 50 C.R. Alley, gatekeeper.--____ 15 34 
Sept. 16. 53 W. R. Robinson, gatekeeper- 15 34 
$222 11 
POLICE. 
Sept. 16. 35 Superintendent’s personal 
OxXpensest.- Le se ee $21 05 
Sept. 16 44 Superintendent’s pay roll___- 252 75 
Sept. 16 56 R.S. Hines, police__________- 2 00 
$275 80 
GENERAL SUPERINTENDENT. 
Sept. 16. 89 Wm. Ball, personal expenses_ $22 70 
CATTLE DEPARTMENT. 
Sept. 138. 18 A. F. Kelsey, judge, expenses $3 15 
Sept. 15. 19 A. F. Wood, judge, expenses - 2 00 
Sept. 15. 20 R. Baker, judge, expenses___- 21 25 
Sept. 15. 21 John S. Phillips, assistant, 
expenses _____ Sone 22 00 
Sept. 16. 32 Geo. PW. Phillips, supt., ex- 
‘ ON SER Ree es ee ee eens 21 20 
Sept. 16. 33 M. Miles*judgecee eee 20 00 
$89 60 
HORSE DEPARTMENT. 
Sept. 16. 61 Huon Fifield, supt., ex- nine 
Sept. 16. 61 Bugene * Mifield. judge! 8 ex- aay 
Sept. 16. 61 Baers iE aaeldenbareiequrice |) 25/00 


Sept. 22. 82 J. H. Steiner, membership 


fee, trotting association___ 15 00 
$91 75 
SHEEP DEPARTMENT. | 
Sept. 16. 55 = ee Barnes, supt., ex- : 
AE OM Rd He $10 75 
Sept. 16. 54 Geo: aa BHI judges eee 10 00 
$20 75 
SWINE DEPARTMENT. 
Sept. 16. 63 John Lessiter, supt. expenses $16 30 
Sept. 16. 46 Sharp Butterfield, judge____- 7 50 
$23 80 
POULTRY DEPARTMENT. 
Sept. 16. 41 C. E. Lockwood, supt. exp._-_ $19 80 
Sept. 16, 45 Sharp Butterfield, judge_____ 7 50 
$26 00 
AGRICULTURAL DEPARTMENT. 
Sept. 17. 65 F. L. Reed, supt. expenses __ $4 06 
DAIRY DEPARTMENT. 
Sept. 17. 71 William Chamberlain, supt. 
Px penses! . Soe $14 50 
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BEE AND HONEY DEPARTMENT. 
Sept. 16. 47 M. J. Gard, supt. expenses _- 


$14 83 


FARM IMPLEMENT DEPARTMENT. 


Sept. 16. 37 W. P. Custard, supt. exp.___- $26 82 
VEHICLE DEPARTMENT. 
Sept. 16. 58 F. H. Latta, supt. expenses__ $16 35 
MACHINERY DEPARTMENT. 
Sept. 16. 93 L. B. Townsend, supt., ex- 
penses) 22. se F esst kr ae $12 45 


MANUFACTURERS’ DEPARTMENT. 


Sept. 17. 76 M. P. Anderson, superin- 

tendent, expenses._________ $12 60 
ART DEPARTMENT. 

Sept. 16, 25 J. P. Shoemaker, superin- 
tendent, expenses._________ $17 00 
Sept. 18. 92 J. Trom, rent of show cases__ 6 50 

Dec. 1. 150 John A. Carr, carriage for 
‘assistant,-224--eo eee 3 00 
$26 50 

NEEDLEWORK DEPARTMENT. 

Sept. 15. 24 H. S. Fralick, superintend- 
entexpensese. 2-2 sa $22 00 


MISCELLANEOUS DEPARTMENT. 
Sept. 16. 88 A. O. Hyde, supt., expenses _- $9 95 

HORTICULTURAL DEPARTMENT. 
Sept. 16 27 F. Hart Smith, superintend- 


ent, expensest 222 $15 00 
SUMMARY... j 

Wintersmoeting 472 bee sees $263 86 
Businessicommitteen 2. 3s ae ees 25 10 
Secretaryrs oticess- xe. ee eae 1,000 00 
Treasurer’ s\OLice: 2 a ee eee ae 604 50 
PROSCAR ree eer tes Sra eee AE 116 79 
Badges and diplomas ________-_---_---_-__- 85 45 
XPress het Ns ee os ae eee 54 51 
Telegraph and telephone ______-_-_--_---- 10 93 
Switching weer aaa ee eee 99 00 
General/expense: 225 ns ae ea 677 62 
Buildings and grounds ________-_-_-_-____- 574 72 
Advertisin os ses 5 eas a een ae 724 98 
Printing/and'istationeryie oe eee 444 44 
JMBUPAnCce hss oe ee Pe 152 50 
niterest eee yee AL eet Roe a 1,270 89 
Meal sei ie Comey Sai i eee bles 214 33 
HOTA wen NE UIT Ag OS eres Lae Aa ie PY 169 20 
MUSIC i: Heke Oe PALE ed: 2 ee ee 128 00 
Maryphals Se ce a oa Bare fee 28 20 
Gatesa2! She Me SS Pe eee 222 11 
PGlice Vat Aare tS Bie eee 275 80 
General superintendent _____.._____._--__- 22 70 
Cattleidepartment= 22 = eae 89 60 
Horse: department ose ee eee eee , OL 75 
Sheep department 2 ee See eee 20 75 
Swineidepartment: = 5 =e ees 23 80 
‘Poultry departnient) 22 ee a 26 00 
Agricultural department _______._..----_-- 4 06 
Dairy departimont sms eee eee eee 14 50 
Bee and honey department __________-____- 14 83 
Farm implement department_______-.____- 26 82 
VWehicleidepartment. = ee eee eee 16 35 
Machinery department _______.__--_----__- 16 45 
Manufacturers’ department ___.______-___- 12 60 
Artidepartmenteee uname ee es eee 26 50 
Needlework department .______.__---_---_- 22 00 
Miscellaneous department --_-.----------- 9 95 
Horticultural department-___..____----_--- 15 00 
Totally ee ee be a eis Eee $7,546 59 
Loans for expenses, paid _____.____.__-__-- 817 62 


$8,363 91 
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REPORT OF GENERAL SUPERINTENDENT. 


- 


To the President and Executive Committee of the Michigan State Agricultural 
Society : 


The general management of fhe last fair, under the charge of the different super- 
intendents was of a high order. No friction of any importance was noticeable. Each 
superintendent seemed to vie with his fellow superintendent to make his depart- 
ment the best managed. The expense in the different departments was very light. 
The booth department was under the control of H. H. Larnard, of Lansing. A large 
amount of time was expended in this department, but no expense was charged either — 
for board or time. Besides this quite a sum of money has been expended by him for 
the society and freely donated. 

Credit is also due toG. W. Bement for courtesies, money expenditures and time, 
and for the use of his horse and carriage several times when needed by the society. 
No charge against the society appears from Mr. Bement. Too much credit cannot be 
given toall members of the board for their untiring efforts to make thé fair a success. 
I have no special suggestions to make. I think the society is in good working order 


as present constituted. 
WILLIAM BALL, 
General Superintendent.. 


REPORT OF SUPERINTENDENT OF HORSES, 


To the President and Executive Committee of the State Agricultural Society: 


The exhibition of horses was not as large in 1892 as in former years; only three 
hundred and two entries, including thirty-three entries on Shetland ponies. The 
number of entries in each class, and premiums awarded was as follows: 


. Premium Premium 

Class. Breed. Entries. efor! awardee 
fan) CO tang ard. 8 cet a ok Se eee eee te SO 75 $355 00 $289 00 
iSemMNOtistandard: 52 22 Sel t e te e 6 os S22 19 205 00 117 00 
PARI ATTIAPG tose Loree oe eee en ee eee eee Pe ss 42 179 00 104 00 
OITA WORK S-- ste eke 2S SET ee eee ae Fe. 30 292 00 163 00 
iG Wlovelandibayse 2220 sss. oo Soee ee eaten Renee TF re 19 211 00 183 00 
Womletrench Coach. -035-~ Stoo. Ske <i ae eee ee ee 3 189 00 35 00 
ii whercheron sss ee ee Se ge oe eae ee 40 237 00 ~ 199 00 
19 pda and Shire. see Bes Ee ee ee 18 237 00 181 00 
20 et 2a 2 Er eg 17 206 00 120 00 
21 Stallions. with “get- SE ne Pe ea ee ee: 6 190 00 70 00 
22 Shetland Fe— ass a a en aA 33 80 00 74 00 
PMR heats ee ek Nae I A Ye a ew ae ae 2 802 $2,381 00 $1,535 00: 


The entries in speed class were very light; only twenty-six entries in all the classes. 
SPEED. 


Entries, 26; entrance received, $537.50; premiums paid, $1,000. 

I think cutting out the four-year- old mare in our premium list kept a nines of 
exhibitors away from our fairs, as they could not show four-year-old mares without foal 
by their side. 

I would recommend offering premiums on four-year-old mares, and striking out mare 
with foal by her side, if we cannot offer premiums on both. 

The small number of entries in the speed department was caused by our track being 
in poor condition, and so many races in other parts of the State, and they only charged 
five per cent entrance, while we charged ten. 

Respectfully submitted, 
EUGENE FIFIELD, 
Superintendent. 
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REPORT OF SUPERINTENDENT OF SWINE. 


To the Executive Committee of the State Agricultural Society: 


The entries in this department were 424, last year 356; amount offered $1,081; 
amount awarded $1,025, and six diplomas. The exhibits in the following breeds is as 
follows: Berkshire 35, Essex 66, Suffolks and Yorks 81, Poland Chinas 98, Duroc Jersey 
53, Chester Whites 78, fat hogs 31. 


feersonal expenses of superintendent. 23).) 22 2 be ee oe, $16 30 
TP pifeg TUG YORE) espa ee a aE Alt RN et ee ge as Coca id Samoa ot Ney, SL Pa § 7. 50 
$23 80 


The exhibit in this department was much larger than last year and generally of fine 
specimens of the different breeds. A good feeling prevailed among the exhibitors. 
Believe the classification in this department is now generally satisfactory. All of 
which is Respectfully submitted, 

JOHN LESSITER, 
Superintendent of Swine. 


REPORT OF SUPERINTENDENT OF POULTRY. 


Mr. President and Executive Committee of the Michigan Agricultural Society: 


GENTLEMEN—The exhibit of poultry was large and the quality extra, there being 573 
entries. Premiums offered, $526.50; amount awarded, $359.50. I have no recommenda- 
tions to offer. Very respectfully submitted, 

C. E. LOCKWOOD, 
Superintendent. 


REPORT OF SUPERINTENDENT OF AGRICULTURAL HALL. 
DIVISION F, FARM AND GARDEN PRODUCE AND MANUFACTURED PRODUCTS. 


Mr. President and Gentlemen of the Executive Committee of the Michigan State 
Agricultural Society: 


Premiums 
Class. Entries. offered. Awarded. 
A see a ray til 2 Sean mee te elo ae 112, $158 50 $130 00 
BSD ryan ae ME Re ee are iar ce men aS 161 182 50 119 00 
B10) ate ie a Na A MR Pap Ci ecg pes 6 130 00 110 00 
i nnertan sie RN aR ms us Doh rit 39 00 15 00 


While the exhibition was not a large one, I consider it very good for a year not very 
good for roots and vegetables. 
The display of A. W. Jewett, of field seeds, greatest variety and quality to be con- 
sidered, was very tine and showed much care and taste in arrangement, 
1 would take this occasion to thank the professor of the Agricultural College for his 
assistance on the committee of award. 
F. L. REED, 


Superintendent. 
REPORT OF SUPERINTENDENT OF BEE AND HONEY DEPARTMENT. 


To the President and Executive Committee of the Michigan State Agricultural 

Society: 

GENTLEMEN—As Superintendent of Division H, bees and honey, I would report: 
That there was a greater number of exhibitors of bees and their products than for the 
two previous years. There was sharp competition in bees of every known breed. The 
exhibition of honey was large and tastily arranged, making a very attractive and 
instructive display. There was also a good display of the implements and fixtures 
necessary for the successful management of the bee and honey business. There seems 
to be a growing interest in this department, indicated by a large number of beginners 
seeking knowledge in regard to the management of the business. A number of the 
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exhibitors were kept quite busy a good portion of the time instructing the seekers after 
knowledge in this important industry. There were 63 entries, and $174 awarded in 
premiums; $189 was offered. The expenses were $14.83, including hotel bill and rail- 
road fare of superintendent. : 


All of which is respectfully submitted. 
M. J. GARD, 


Superintendent of Bers and Honey. 


REPORT OF SUPERINTENDENT OF ART HALL. 


To the President and Executive Board of the State Agricultural Society: 


In submitting this report, I wish to state that the success of the department is due 
to the able and efficient work of my assistant, Miss Longyear. Through her solicita- 
tion many fine exhibits were made by citizens of Lansing. To Miss Longyear and Mr. 
Moore is due the excellent arrangement ofthe hall. I am also indebted to Prof. Wise 
of Olivet and Mr. Foster of Charlotte, who acted as judges. ‘lhe following are the 
entries and premiums awarded: 

Division M, Class 56—1 entry. No premium. 


a N, “ 60 and 61—241 entry. 
Class 60— premiums offered, $606; awarded, $428. 
“ 61 «“ “ 164; “ 125. 


Owing to changes and advancement in art, a general classification and revision of 
the premium is thought to be advisable, and Mr. Moore of Lansing has kindly offered 
to submit a draft for same for use of committee. 


All of which is respectfullly submitted. 
J. P. SHOEMAKER, 


Superintendent. 


REPORT OF SUPERINTENDENT OF MACHINERY. 


To the President and Members of the Executive Committee of the Michigan State 
Agricultural Society : 

I beg leave to report the machinery department was quite well filled. The axhibit 
from the Agricultural College was the main feature. I would recommend that there 
be more space set apart for the Agricultural College exhibit and that the shelving 
and fittings for said exhibition be left for their permanent use. 

Respectfully submitted, 
L. B. TOWNSEND, 
Superintendent, 


REPORT OF SUPERINTENDENT OF MISCELLANEOUS DEPARTMENT. 


To the President and Executive Committee of the State Agricultural Society: 


In our miscellaneous department at last fair there was twelve entries in class 65, four 
entries in class €6, premiums awarded $26.00, expenses of superintendent $9.95. 

I have but one suggestion to offer. If this department is to be recognized in the pre- 
paration for any future fair, a place should be assigned to it. At last fair the exhibit 
was in different buildings, except the marble, stone, tiles, etc., which was cutdoors. 
If a suitable building, with space outside and adjoining, could be assigned to it, it 
would add much to the convenience of both exhibitors, judges and superintendent. 

Respectfully submitted, 
A. O. HYDE, 
Superintendent. 


CHIEF MARSHAL’S DEPARTMENT. 


Circumstances over which I had not entire control made it necessary for me to leave 
the State on Wednesday of the fair week, and therefore my department did not have 
my personal supervision during the three active days of the fair. This was a source of 
regret to me, but as before stated I was not responsible for the combination of cir- 
cumstances. 

The expenses of the department were $28.20. 

Respectfully submitted, 
H. H. HINDS, 
Chief Marshal. 


On motion adjourned sine die. 
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President elect Ball called the board’for 1893 to order. Roll called and 
the following members answered to their names: President Ball, Vice 
President Bement, Secretary, and Messrs. Fifield, Townsend, Latta, Gard, 
Custard, Larned, Anderson, Lockwood, Boyden, Hardy, Reed, Dewey, 
Lessiter, Hinds, Shoemaker, Smith and ex-presidents Chamberlain and 
Hyde. 

The president presented his address as follows: 


Gentlemen of the Executive Committee: 


For more than forty years a meeting of the executive committee of the Michigan 
State Agricultural Society has been held annually to report successes or failures and to 
make preparations for its next annual exhibition. No meeting of the executive board 


has ever been confronted with so many peculiar conditions as this one, among which 


may be mentioned the fact that in order that the society might have a permanent home 
for its future exhibitions (after having traveled over numerous portions of the State, 
in its pioneer work), it was put to a large expense in furnishing suitable buildings and 
appurtenances to accommodate the numerous exhibits yearly made at its fair. In 
doing this, the society became involved heavily in debt, friends of the society becoming 
security for such debt. Until the last year the receipts of the fair (since it permanently 
located) have been sufficient to pay its interest, insurance, premiums and running 
expenses. 

To the very rainy weather during the first days of the last fair is due the failure to 
make the exhibition a financial success. It was certainly not due to any extravagances 
in the expense department, for never was more rigid economy observed in nearly eveiy 


- department, as the figures which will be presented by the business committee show. 


The Columbian, or World’s Fair, to be held in Chicago this year, will draw very largely 
upon the purses of our citizens, of whom so large a number will attend that some 
doubt is expressed as to the wisdom of this society undertaking to make an exhibition 
next fall, lest it put the society in debt worse than at present. At the same time the 
interest is accruing, the insurance must be met, the grounds and buildings kept in 
order for the future. One of the conditions upon which the society accepted a deed of 
the grounds of the Central Michigan society was, that it should not encumber the 
property by mortgage or otherwise. So that while it owns, for its exclusive use and 
benefit, property (without the buildings upon it), worth from seventy to eighty thou- 
sand dollars, it cannot secure a dollar in money upon its value, to relieve itself from the 
debt incurred to make the property more valuable for fair purposes. 

Never in the history of the society was a more creditable exhibition of the agricult- 


-ural products, the stock in all departments, manufacturers, etc., made than last fall. 


From the fact that the society could not pay its premiums as it agreed, there would be 
doubt if exhibitors in sufficient numbers would willingly make another good exhibition 
without some better assurance than a pledge to pay premiums by the society, which 
owes 70 per cent of its last awards. A society, like an individual, must have financial 
standing in order to make a success. With property in its possession worth four times 
its indebtedness it is powerless to secure one dollar to help itself with. 

The above are a few of the conditions which meet us. What shall be done to meet 
and remedy existing difficulties is one of the important duties devolving upon the 
committee at this time. Some of the reasons which are responsible for this state of 
affairs have been mentioned and perhaps some others may be noticed, but what we, as 
a committee, are to do is to take matters as we find them and see what can be done to 


- put this society in a position to command the respect and confidence of business men 


exhibitors and the State, the prosperity of which has been vastly augmented by its 
indefatigable work for the last forty-three years. 

To those who are interested in the work of the State Agricultural Society, and who 
may not be conversant with its objects and aims and somewhat of its past history, a 
brief statement might be acceptable. As declared by its constitution adopted in 1849 
in Lansing, “its object shall be to promote the improvement of agriculture and its kin- 
dred arts throughout the State of Michigan.” That the “object” spoken of has always 
been the polar star of the society its past history is ample proof. That its work has 
been highly successful, let the improvement in all the various fields of agriculture, the 
improvement in every class of domestic animals, the standing of its agriculture with 
any other state bear witness. The Michigan State Agricultural Society received its 
parentage from the legislature and executive department of Michigan. Epaphroditus 
Ransom, then governor, being its first president, it was given birth officially, dressed in 
swaddling clothes with a little spending money, under certain conditions, and sent 
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forth on its mission of encouragement and improvement in agriculture, and it has 
never failed in its duty. The results of its work have been felt in every portion of 
cultivated Michigan. Stripped in a short time of the little aid advanced in its infancy, 
it marched forth to manhood unaided, except by the energy and determination of those 
who from time to time were entrusted to manage its affairs. All of the work done by 
its managers, except its secretary and treasurer, has been done without remuneration, 
expenses alone having been paid. It has had times of prosperity and times of adver- 
sity. Inits periods of prosperity it has been generous to the unfortunate, having sent 


the fire sufferers of northeastern Michigan $500, with many other acts of charity and 


benevolence. The State of Michigan has always been in the front in the improvement 
of her natural advantages in the development of her resources and in the education of 
her citizens. She has an agricultural college well endowed which is an honor to the 
State, and for which she pays a large yearly amount in money. She has a State agri- 
cultural society which she conceived and brought forth, and started on its road to aid 
agriculture and instruct her citizens, and it has done its work without pay. It has 
seen fit to appropriate $100,000 to make an exhibit at the Columbian exhibition. If such 
an exhibition be made and a creditable one, it will be due in no small degree to the past 
efforts of the State Agricultural Society in the same line of work. The mission of the 
State Agricultural Society is not completed, but is in just the height of its usefulness. 

By unlooked for circumstances, over which the society had no control, it is now in a 
crippled condition as to its ability to pay its pledges, made to carry out the designs of 
the legislature when putting it into existence. The society in some manner must be 
relieved of her present financial distress, or it must go into oblivion, under a cloud of 
financial embarrassment. If there has been honest, earnest work performed; if (as all 
must acknowledge), great good has been accomplished in carrying forward the plans of 
those who inaugurated the society, it seems to me that the State of Michigan, after 
carefully reviewing its forty years of successful work, will be only too glad to recognize 
its value, and pay to this society enough, which is justly her due, to relieve it from its 
present trouble, and to assist slightly in its future work. Other states are aiding their 
state societies in this direction, and it is as essential to the future prosperity of agricult- 
ure that yearly State exhibitions be made as that money shall be yearly expended for 
any other educational institution within her borders. 

I would suggest that the present legislature be informed as to the actual state of 
things pertaining to this society, and in a proper manner be asked to give relief by way 
of financial aid. I am glad to say that the present Governor under the circumstances 
of one year ago has expressed himself as favorable to such a plan when other expedients 
fail. From his address of 1892 I quote the following: 

“Expenses are down to bed rock and yet the receipts were only a little more than 
sufficient to pay the expenses of the year including our new building and the interest 
on the indebtedness, which amounts to no more that it may be reasonably expected 
will be required in addition to current expenses any year. And itis safe to say that it 
will require the best efforts of this committee and its successor, to pay current expenses 
from year to year, and for such improvements and renewals as will be required. This 
being the case the debt of the society remains unpaid, and the annual interest has 
become aserious addition to the annual burdens of the society. 

“The condition in which we tind ourselves is not an exceptional one in the history of 
fairs. Very few of them indeed have ever been selfsustaining. During the forty-tive 
years of its existence this society has done as well financially and otherwise as any of 
its cotemporaries. The amount of benefit it has been to Michigan is incalculable. No 
one of its long list of officers has ever made or attempted to make money out of it; it 
has been run in the interest of no men or set of men, it has been and is in its strongest 
and broadest sense the people’s fair. It has had the services and counsel of many of 
the best men the State afforded without money and without price, simply because they 
believed it was a beneficent society and beneficial to the people, and they gave their 
services from patriotic motives. It is still the people’s fair and there is nothing yet to 
take its place; its days of usefulness are not passed but it is a critical period in its 
existence, and I trust we shall not adjourn until some measures are adopted for the 
extinguishment of the debt and placing it again on its feet. As to what that action 
shall be is for you to determine. I have always been opposed to asking State aid, but 
from inquiry I learn that there are very few State fairs that have not received State 
aid, and very few local fairs that have been self-sustaining. I would prefer some other 
means of paying the debt, but, if there is no other way out I believe the State at large 
has received many times the amount of benefit which it will require to put us square 
with the world again, and if lifted over this crisis will pay it many times more.” 

The actual indebtedness of the society is substantially as follows: Notes of the 
Society bearing interest, $17,873.81; deficiency from last year, $5,684. Total indebted- 
ness, $23,557.81, 


\ 


~ 
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The present meeting of this committee is of the greatest importance. ‘To the result 
of its deliberations the prosperity or adversity of the Michigan Agricultural Society 
may in a large measure depend. If in your wisdom you decide to hold the annual fair, 
provision will have to be made for its support. If you decide to hold no fair this year, 
the interest on the society’ notes should be provided for, as well as its insurance and 
other necessary expenses which will accrue. I am happy to say that through the 
efforts of the business committee, the Ingham Co. Savings Bank and the Central 
Michigan Savings Bank reduced the interest on the notes one per cent, which is no 
small item, 

Hyerything pertaining to the management of the fair was well performed. Exhib- 
itors were pleasant and courteous, and have in the main refrained from fault finding 
at the society’s inability to pay its premiums in full. 

For the details of last year’s work I will refer you to the reports of the secretary and 
treasurer. . 

In closing will say that if any plan can be put in operation that will relieve the 
society from its perplexity without asking State aid, I shall be much gratified. If not, 
then I advise that the power that created the State Agricultural Society and put it to . 


WM. BALL. 


~ work be asked for the relief in its present dilemma. 


SECOND DAY. 


Tuesday, January 10, 1893. 


Called to order by the President. Roll called, quorum present. 
Minutes of last meeting read and approved. 
General order called and reports presented as follows: 


REPORT OF SUPERINTENDENT OF DAIRY DEPARTMENT. 


_ To the Executive Committee Michigan State Agricultural Society: 


GENTLEMEN—The superintendent of dairy makes the following report: 


The whole number of entries in class 38, 16; premiums awarded__.----------- 330 00 
Glas 39,41 entries—premiums/awarded -=.-- -.-_.--2---4---L --2--24_ --2. ---22 46 00 
Elta hell WisPOniLipa INAS =e Sees beer ah 2 Sal cont ae ee ee eek ce ee $76 00 


The dairy department of the State fair, as shown by the entries, is exceedingly 
meager, and this great interest of the State is not represented in a creditable manner. 
‘There was but one entry of creamery butter, and this was of so poor a quality the com- 
mittee refused to award any premium. There was a fair display of dairy butter of 
good quality. Not a cheese or anything pertaining to this branch was represented. 
Your superintendent would recommend that in the future this department receive 
more attention, that the superintendent should be selected in view of fitness and 
should make a special effort to interest the dairymen of the State in the fair and bring 
out more competition and a better display of their products. 

WM. CHAMBERLAIN, 
Superintendent. 


REPORT OF SUPERINTENDENT OF SHEEP. 


Lansing, Mich., January 9, 1393. 
To the President and Executive Committee of the Michigan State Agricultural 
Society : 


GENTLEMEN—As superintendent of division C, sheep, I beg leave to make the fol- 
lowing report: 


64 
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No. of 


Class. Breed. Entries. Premium offered. Premium awarded. 
23. American Merinos-_--_----- 133 Diploma and $271 00 Diploma and $271 00 
24. Rambouilett Merinos-_-_-_-_- 36 a 7 00 154 00 
25. Leicester and Lincolns_-__ 20 sh 177 00 157 00 
IpUCotswolds.._ = - 222 22k ae 53 t 177 00 rs 177 00 
Vis shropshires._/- 2222-2 82 Pa 271 00 ef 243 00 
2S eriampshires =. 2 aso 24 sf 177 00 © 177 00 
POMOxtords 20 4 2k AN 9 a 177 00 78 00 
30. Unregistered Merinos____ 15 46 00 44 00 
pilaehiatcssheep= ose.) ene oe 20 96 00 60 00 
Gta lapses a een ee ee 402 Diplomas 7, and $1,569 Diplomas 4, and $1,361 00 


Special by American Shropshire Association.—No. of entries, 4; $50 offered; $50 
awarded, ( 


RPICLRER OX DOLIBG Sette ot sper NE i Si gia AB So AAS Oe Se Ae ae $13 50 
ersonalce x PONS pe tes este a Mea se cls 21 sae, TNE Bie (SBT Le yy 28 pt ey 7 25 
SEO Dall sites eo abe ie Ee okey). epee ee oe a he aD A ee $20 75 


The number of sheep on exhibition was 440, and the quality generally good, many 
very fine specimens of the different breeds. A very creditable showing for the breed- 
ers of Michigan. General good feeling prevailed, with the exception that the accom- 
modations for sheep are quite poor, and some of our best exhibitors feel that they can- 
not afford to risk their best sheep in such pens, that fine finish of fleece that adds so 
much to the beauty of the animal, and requires so much labor, time and skill to pro- 
duce, may be ruined during one storm; and the health and life of the sheep is often in 
danger. 

I recommend that there be some steps taken to provide more suitable pens for sheep. 

All of which is respectfully submitted, 
L. W. BARNES, 
Superintendent. 


REPORT OF THE SUPERINTENDENT OP FARM IMPLEMENTS. 


Lansing, Mich., Jan. 10, 1893. 


To the Officers and Members of the Executive Committee of the Michigan State 
Agricultural Society: 


GENTLEMEN—The exhibit in the farm implement department was large and made a 
fine display. Every department was well filled except the grain thresher and engines. 
The manufacturers entered into a contract not to exhibit at any fair in 1892, on account 
of the World’s Fair in 1893. 

Entries as follows: 


Peston gr. @ tase: 42 — Plows 2 Jccr ss nk eae yh a a ee 156 
a Pi > 45 — SEOGGls ANG spIAT LORS. one ine Le Fhe Be ee 42 

£ e “ 44Haying and harvesting machinery _.-_._-_---------------- 44 

a a. “+ 46—Cleaning grain and feed) for stock 22. ts. 2461s ee 76 

es oma!) 46—[T implements forsillagesit 25228. 2 Se ee es ee 141 

# #14155 A — Miscellaneous implementa. 2 Seo. 2) Se ees 281 

A MoS C1 RG Lee Oe aE nS CRO Op Pik |, 5 AR na tciem TER A Sh) LT 


The good feeling among the exhibitors was unanimous and all well pleased with the 
kind treatment they received from the executive committee. 
Respectfully submitted, 
W. P. CUSTARD, 
Superintendent. 
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REPORT OF SUPERINTENDENT OF HORTICULTURAL DEPARTMENT 


To the President and Executive Committee of the State Agricultural Society: 


GENTLEMEN—In submitting report as superintendent of the horticultural depart- 
ment I have the following to offer: 


Class 69-76—Entries, 53; premiums awarded - ye CORRE, Sia ha oe Gl eo ep OOO 
“«  77-82— ; Bewa NG ne OS he = oiche et 2 ee ee 
Total entries, 443. Total premiums awarded______-________.___._____- $574 75 


The expenses of the department, including railroad fare, board, etc., of superintendent 
in charge, $15. 
All of which is respectfully submitted. 
F. HART SMITH 
Superintendent in Charge. 


REPORT OF SUPERINTENDENT OF VEHICLES. 


The exhibit in this department was very large and fine, attracting marked attention 
from carriage dealers and especial mention by carriage journals, as the finest exhibit 
in this State in years. 

The two carriage halls were filled to their utmost capacity, and five large tents were 
also used to contain the exhibit, four furnished by exhibitors and one I furnished for 
the society at a cost of $12. We were crowded so badly in the halls I was obliged to 
give less space to Lansing exhibitors than formerly, but they cheerfully acquiesced in 
this, and the extra tent furnished we cared for all, and they seemed to appreciate our 
efforts to give them good care. 

If the society was in condition to guarantee meetings for some years, several carriage 
firms, I think, would build commodious halls of their own, thus, without expense to us, 
relieving the otherwise crowded quarters. 

There were over two hundred and tifty vehicles of different kinds shown of a high 
order, nicely arranged, much pride being taken by exhibitors to make all attractive, 
and they well succeeded. 


[BERL pee era a ne en Rete ey ATR aa Nea SERN Si eee Soe ee ft 316 00 
URS at Fi? 2h ea tea crs ALS a ig? ete Spear OP ts pe OR RY eK) So at oe See 12 00 
Ro tales aes REPRE OM he RC Nut LE CPE Bs Ae SE Lin NRO Pk ears: del DD OE () 


Respectfully submitted, 
FRANK H. LATTA, 
Superintendent. 


REPORT OF SUPERINTENDENT OF GATES. 


To the President and Executive Committee of the State Agricultural Society: 


GENTLEMEN—The superintendent of gates would beg leave to report: 

The gate system of 1892 was in the main like that of 1891, and fairly successful. 
Permit me to call your attention again tc the fact that in all cases where there is 
money to be received at the gate the treasurer and superintendent of gates each 
should be represented, if the present system of ‘ coin” is followed. 


Personal expenses'of superintendent for 1892.2 322 22 ee ll ee $16 68 
eavecoletor alllinelp lems sees perm nee NE Tie a NI ee he ea er 20a 
afalin: : a satecininntey JS CAEL eM) Reray Cake ey $222 11 


ae a saving of $20;%, from that of 1891 and $3,43, more than under the old system 
in 1890. 
Respectfully submitted, 
H. R. DEWEY, 
Superintendent of Gates. 
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REPORT OF SUPERINTENDENT OF MANUFACTURES. 


To the President and Members of the Michigan State Agricultural Society: 


GENTLEMEN—As superintendent of division L, I beg leave to make the following 
report: ‘ 


Glass:51. No; jentries,. 8." Prennums awarded... 22 3. ee ee ae $51 00 
NOS: sé 9 ¢ MOP mates ay 2 AE ee ees ae 27 00 
ANG: ba sf ~ Do. z Tt tiie Dike ett Ee ye ae See Re eee) Mer Seles 172 00 
aoos es 6. es Ad SM ea Ep ent SLY ed Werte nd BN) YN ENS Bt 1 00 
ge eH I-8-9.. 5 3 ie dp Ric hee oe! oa age nara tag Sone Beat SBS 0 00 

Total No. entries, 81. Total premiums awarded_-_-_-.__..__..._..._-...22 $251 00 


This department never had a larger and better display. Every inch of space was in 
demand. While we were somewhat crowded we managed to get through, and so far as 
I was able to learn all were well satisfied. 

I was called away on Tuesday, and not able to return during the fair. Through the 
kindness of Mr. Fralick and others who came to my assistance, I wish to return to 
them my thanks. : 

Respectfully submitted, 
M. P. ANDERSON, 
Superintendent. 


REPORT OF SUPERINTENDENT OF FORAGE. 


Mr. President and Executive Members of the Michigan State Fair: 


GENTLEMEN—]I beg leave to submit report of forage department as follows: 

Seventy-seven thousand two hundred and seventy-five pounds of straw used; cost of 
same at $4.00 per ton, $154.55. Expense of superintendent, including cost of man put- 
ting straw in stalls before fair, $14.65. 

Cost of straw one year ago, $186.23; No. pounds, 93,000. 

All of which is respectfully submitted, 
W. E. BOYDEN, 
Superintendent. 


REPORT OF SUPERINTENDENT OF NEEDLE-WORK AND CHILDREN’S DEPARTMENT. 


Grand Rapids, Mich., Jan. 7, 1893. 
To the Honorable President and Members of the Executive Committee: 


GENTLEMEN—I herewith present to you my report of divisions O and Q (needle-work 
and children’s department), at the last annual fair in Lansing, Sept. 12 to 16, 1892: 

Diviston O.—Whole number of entries, 331. Amount of premiums offered, $258.00. 
Amount awarded, $182.00. 

Division Q.—Whole number of entries, 74. Amount of premiums offered, $45.00. 
Amount awarded, $30.00. 

While the display in these departments was not as large last year as formerly, the 

~ class of work shown was superior. At the last annual meeting the premium list of 
divisions O and ® was thoroughly revised and seemed to give general satisfaction, 
therefore I would recommend that there be no changes made for thls year. 
Yours respectfully, 
HENRY 8S. FRALICK. 


REPORT OF SUPERINTENDENT OF POLICE. 


Marshall, Mich., January 9, 1893. 
To the President and Executive Committee of the Michigan State Agricultural 
Society: 
GENTLEMEN—The police department for the State fair of 1892 was conducted from 
start to finish on as economic plans as was consistent with good service. 
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A few tried men went on duty the 10th and others put on the roll only when their 
services were actually required, 

The attendance being small Tuesday and Wednesday on account of the severe storm, 
a part of the police force was set to work building fence and making other repairs 
about the grounds. 

The Honorable the mayor and recorder of the city of Lansing visited the grounds 
~when required for the purpose of swearing in the men, and merit our thanks for their 
courtesy. As also the city marshal, who assisted us in preserving order. 

The men on the police force were paid $1.50 per day, meals and lodging, such as we 
had, furnished also. 

A few policemen obtained lodging in private houses during the time of the fair, but 
no such bill for lodging has been paid by me, nor is the society in any way accountable 
for the same. 

Messrs. Strong and Bates rendered efficient service by being at the right place at pre- 
cisely the right time; also the entire force are deserving of mention, being courteous 
and efficient in the discharge of their duty. 

The receipts from fence jumpers were $10.45, which I turned over to the treasurer of 
the society. A falling off in receipts from this source assures us of a disposition on the 
part of the public in general to patronize the front gate. 

The best of order prevailed on the grounds during the entire fair, and no complaints 
of loss from pickpockets were heard. 

The entire expense of the police department for 1892 was $275.80, which includes, in 
addition to the regular pay roll, my personal expenses, and also a guard over the gates, 
which I found unprotected at the close of the last day of the fair. This total sum, 
however, I am pleased to say, is $43.75 less than the expense of the department in 1891, 
which in turn was $56.71 less than that of 1890, showing that in keeping with the policy 
adopted by the officers of the society the strictest economy has been observed. + 

Respectfully submitted, 
NEWELL J. KELSEY, 
Superintendent. 


Mr. Reed moved that the matter of holding a fair in 1893 be referred to 
the business committee with power to act. 

Adopted. 

On motion of Mr. Anderson, the regular order of proceeding was 
ordered, and the president appointed premium list committee as follows: 
Fifield, Boyden, Dewey, Lessiter, Bement, Barnes and Hyde. 

On motion of Mr. Larned, a committee of five, consisting of Messrs. 
Chamberlain, Hinds, Larned, Custard, Latta, were appointed to take into 
consideration the financial condition of the society and report at its earliest 
convenience. 

Adjourned to 2 o’clock p. m. 


2o0’clock P. MW. 


Executive committee met, called to order by the president. Quorum 
present. 

The special committee reported as follows: 

Report of the special committee on the financial condition of the 
society: 
To the President and Executive Committee of the Michigan State Agricultural 

Society : 

Your committee appointed to make recommendations for action of the executive ~ 
committee would make the following recommendations: 

1. That no Michigan State Fair be held in 1893. 

2. That the State legislature be asked to appropriate annually ;4, of one mill per 


cent of the equalized assessed valuation of Michigan to aid in paying the annual 
premiums. 
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3. That the State legislature be asked to enact a law by which the State may 
acquire a title in fee simple to the present fair grounds, and in consideration therefor 
to appropriate a sum sufficient to discharge the present indebtedness of the society. 

The last proposition to be alternate, this committee favoring the first proposition as 
most likely to prevail, and offering the most favorable plan for permanent relief. 

This committee also recommends the appointment of a legislative committee of five. 

WM. CHAMBERLAIN, 

H. H. HINDS, 

W. P. CUSTARD, 

E., Hi.BATEANG 

H. H. LARNED, except 
as to deciding now the question of holding a fair in 1893. 2 


The proposition to ask the legislature to appropriate one one-hundredth 
of one mill per cent on assessed valuation of the State was adopted. 

The third proposition was adopted as an alternative proposition: 

The appointment of a legislative committee was ordered. 

Mr. Hinds moved that the recommendation not to hold a fair in 1893 be 
adopted. 

Mr. Smith moved as a substitute that the time of holding the next fair 
be left to the business committee. 

Adopted. 

On motion, the president was made member and chairman of the 
legislative committee. 

The president appointed Messrs. Anderson, Smith and Hyde finance 
committee. 

Mr. G. W. Bement was elected general superintendent. H. H. Hinds 
was elected member of business committee. 

The report of the business committee, secretary and superintendent 
of booths was referred to the finance committee. 

Mr. Chamberlain moved that all committees and superintendents be 
appointed as usual. 

On motion, tuok recess to 7:30 p. m. 


Re-convened at 7:30 p. m. 

The finance committee reported that they had examined the report of 
the superintendent of booths. and found it correct. 

The premium list committee reported. 

The treasurer reported as follows: 


TREASURERS REPORT. - 


Paw Paw, Mich., Jan. 10, 1893. 
To the Executive Committee Michigan State Agricultural Society: 
GENTLEMEN—1I herewith submit my report as treasurer of this society: 


RECEIPTS. 

ECHIVeO TLOMUE wel muaArned: | 22 95 \/taeaieeemeeeee $1,756 95 
dl ‘c ~S. Johnson, former. Secretary -£_ ---+..-..--2- 508 10 
a (Sr) eH. buttertield: Secretary se: s2se se oa oe ee 2,160 98 
 ANOMVSTSHI Pn 520 Lote Te eer ee Cae 36 00 
r SEP SIN 31d) se IN OIBOY; OLIGO coc pe ee ee en aS Rep 10 20 
cash at Central Michigan Savings Bank___________- 250 00 
ot CALCR ANGIE TAMC SUAKC 2-2 .= = ee eee a ey ae 8,673 08 


$13,395 31 
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DISBURSEMENTS. 

IPaIClOMMDUSINGHSAOLOONS tose. ccd eee sa See see Stee $8,415 23 
OAC pave ech epee T ta eye) .d Rane = af sR Rs Se eo ee 4,388 24 $12,803 47 
Balance on hand ____~- LY Sad ye ge a Re PN a ee aN ABER ERR OS OD $591 84 


Respectfully submitted, 
C. W. YOUNG, 
Treasurer. 


The report of the committee on premium list was adopted. 

The report of the committee on rules was adopted. 

The committee on legislation were appointed as follows: Wm. Ball, 
W. L. Webber, Wm. Chamberlain, John Lessiter, H. H. Hinds, Henry 8. 
Fralick. 


To the President and Gentlemen of the Michigan State Agricultural society: 

Your committee to whom was referred the accounts of the Secretary and treasurer 
aud superintendent of booths have made a careful examination of papers and youch- 
ers, checking them off with the stubs, and find their reports as rendered correct. 

‘ M. P. ANDERSON, 
F. HART SMITH, 
A. O. HYDE, 
Committee on Finance. 


REPORT OF SUPERINTENDENT OF BOOTHS AND RENTS. 


Lansing, Mich., Jan. 9, 1893. 
To the President and Directors of the Michigan State Agricultural Society: 


GENTLEMEN—Your department of booth and privileges received during the year 1892 
as follows: 


EOMMrenit iO les ball Gass ee a aie Wind Se IS) Ae a et, NS eae $68 50 
SEmSAleOiMpas ular ems. eee eee ee ek eh ati hoe Ne eas eae cee eee ee eee 91 95 

SSO TTLT SO LL EVD CUS ee he eras at I Va eS SID 2 ea ge Aa 85 00 

Cho TET Ra ae SATE NS SERB IOS LS cee a Pee a os ELIE n eM ee ais ba oe tai ye eR Gg 01 1,511 50 
ota lwekine esa SA een ek el Deseret phe ie BNL we ee ee See OTT MED 


A report of receipts in detail are attached hereto; also your treasurer’s receipts for 
$1,756.95. There are no expenses to the society for this department for the year 1892. 
Respectfully submitted. 
H. H. LARNED, 
Superintendent ooths and Privileges. 


y ane President appointed standing committees and executive superintendents as 
ollows: 


Business Committee—G. W. Bement, Lansing; H. H. Hinds, Stanton; 
I. H. Butterfield. 

Transportation Committee—H. H. Larned, F. H. Latta, L. B. Townsend. 

Finance Committee—M. P. Anderson, F. Hart Smith, A. O. Hyde. 

Reception Committee—A. O. Hyde, Wm. Chamberlain, G. W. Phillips. - 

Premium List Committee—Eugene Fifield, W. E. Boyden, H. R. Dewey, 
John Lessiter, G. W. Bement, L. W. Barnes, A. O. Hyde. 

Committee on Rules—F. L. Reed, N. J. Kelsey, J. P. Shoemaker. 

Committee on Program—lL. W. Barnes, E. Fifield, L. B. Townsend. 

Printing and Advertising—Butterfield, Reed, Dewey, Chief Marshal, 
Eugene Fifield. 

General Superintendent—G. W. Bement. 
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EXECUTIVE SUPERINTENDENTS. 


Cattle—W. E. Boyden. 

Horses—Road Horses and Speed, L. 
B. Townsend; Draft and Ponies, 
C. E. Lockwood. 

Sheep—L W. Barnes. 

Swine—John Lessiter, 

Poultry—F rank Maynard. 

Agricultural Hall—F. L. Reed. 

Dairy—Wn. Chamberlain. 

Bees and Honey—M. J. Gard. 

Implements—W. P. Custard. 

Machinery—A. O. Hyde. 


On motion adjourned. 


Vehicles—F. H. Latta. 

Manufactures and Music-—M. P. 
Anderson. 

Art—J. P. Shoemaker. 

Needle Work—H.S. Fralick. . 

Children’s Departm’t—H.S. Fralick 

Miscellaneous—A. O. Hyde. 

Horticulture—¥. Hart Smith. 

Forage—E. W. Hardy. 

Police—N. J. Kelsey. 

Gates—H. R. Dewey. 

Booths and Rents—H. H. Larned. 


I. H. BUTTERFIELD, 
Secretary. 


EASTERN GENESEE AGRICULTURAL SOCIETY. 


ARTICLES OF ASSOCIATION. 


In conformity to and by the authority of an act of the legislature of the 
State of Michigan entitled ‘““An act to authorize the formation of county 
and town agricultural socicties,” approved Feb. 12, 1855, and the amend- 
ments thereto, the said act as amended being included in chapter seventy- 
four of Howell’s Annotated Statutes and amendments thereto. 

We, the undersigned, do hereby agree that the following shall be the 
articles of association governing us, the undersigned, as a body politic and 
corporate under the name and for the business and objects in said articles 
set forth. 


ARTICLE I. 


This society shall be known as the Eastern Genesee Agricultural Society. 


ARTICLE II. 


The objects of this society are to promote agricultural pursuits and enterprises, to 
encourage the improvement of homes, farms, machinery and live stock, and to secure 
the benefits derived socially and financially from holding annual fairs and exhibitions. 


ARTICLE Iii. 


Any person residing in the townships of Davison, Richfield, Atlas, or other townships 
contiguous thereto, may become a member and stockholder of this society by paying 
into the treasury thereof, annually, the sum of one dollar and subscribing to these 
articles of association. ' 


ARTICLE IY. 
All fairs, exhibitions, or other entertainments conducted by this society shall be held 


at the village of Davison on such grounds as the directors of this society may select 
and provide for the same. 


ARTICLE V. 


The annual meeting of the stockholders of this society shall be held on the last 
Monday in October of each year, beginning at ten o’clock a. m. and at such place in 
the village of Davison as shall be determined by the board of directors. 


ARTICLE VI. 


Special meetings of the stockholders may be called by the board of directors by . 
publishing a notice of the time, place and objects of such meeting in a newspaper 
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published in the village of Davison and in such other newspapers of Genesee county as 
they may deem necessary, for at least two weeks before the date of such meeting. 


ARTICLE VII. 


The officers of this society shall consist of a president, a secretary, a treasurer and 
nine directors. 


ARTICLE VIII. 


The president, secretary and treasurer shall each be elected annually by the stock- 
holders of this society at its annual meeting, and at the annual meeting of this society 
to be held in the year 1894 there shall be elected by the stockholders, nine directors, 
three for a term of one year, three for a term of two years and three for a term of three 
years; and at each annual meeting thereafter, there shall be elected three directors for 
a term of three years each: Provided, That until the said annual meeting in the year 
1894, the board of directors of this society shall consist of the following named persons 
to wit: Elmer D. Gardner, Elijah S. Davis, Roscoe J. Groves, Elbert Pettis, Ambrose 
Cullen, Seymour Smith, Burnett Thomas, Stephen Lobban and Frank Jacques. 


ARTICLE IX. 


These articles may be amended in the manner prescribed by the statute; and by-laws 
for the government and management of this society may be adopted at any annual 
meeting or special meeting called for that purpose, by a majority vote of the stock- 
holders present at such meeting. 

In witness whereof we have hereunto subscribed our names this tenth day of 
November, 1893. 


James H. Baxter, George Burch, 
Eugene A. Wallin, Henry Siple, 
Elijah 8. Davis, E. B. Harvey, 
Jno. A. Richards, E. E. Miller, 
Jas. F. Rumer, A. F. Bryant, 
A. B. C. Hardy, Geo. W. Bush, 
C. W. Parker, R. N. Potter, 
John F. Cartwight. Wm. Hackett, 
E. Pettis, A. B. Cullen, 
Lewis Schnorr, Frank Blackmore, 
Charles H. Leach, C. S. Moss, 

E. J. Rumer, EK. J. Hanley, 

L. S. McAllister, R. J. Groves, 

H. C. Dayton, Clarence Soper, 
C. E. Hoyle. Fred S. Haynes, 
B. Cartwright, Geo. W. Potter, 
Herbert W. Cole, H. Langly, 

J. T. Hurd, E. D. Gardner, 
Wu. E. Potter, Lucius Knowles. 
A. A. Elmore, 


John H. Tyler, witness as to all. 
Florence E. Tyler, witness as to all. 


STATE OF MICHIGAN, <7 
County OF GENESEE, are 


On this tenth day of November, A. D. 1893, before me, John H. Tyler, a justice of the 
peace in and for said county, personally appeared James H. Baxter, Eugene A. Wallin, 
John A. Richards, Jas. F. Rumer, A. B. C. Hardy, C. W. Parker, John F. Cartwright, 
E. Pettis, Lewis Schnorr, Chas. H. Leach, E. J. Rumer, L. S. McAllister, H. C. Dayton, 
C. E. Hoyle, B. Cartwright, Herbert W. Cole, D. T. Hurd, Wm. E. Potter, A. A. 
Elmore, George Burch, Henry Siple, E. B. Harvey, E. E. Miller, A. F. Bryant, Geo. W._ 
Bush, R. N. Potter, Wm. Hackett, A. B. Cullen, Frank Blackmore, C. S. Moss, E. J. 
Hawley, R. J. Groves, Clarence Soper, Fred S. Haynes, Geo. W. Potter, H. Langley, E. D. 
Gardner and Lucius Knowles, to me known to be the same persons described in and 
who executed the above articles of association, who have acknowledged the same to be 
each for himself, his own free act and deed. 

JOHN H. TYLER, 


Justice of the Peace. 


JON IS See 
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